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ENGINEERING CALENDAR 
Academic Year, 1942-43 


1942 

SUMMER TERM 
June 8-13, Monday-Saturday ............ Engineering registration 
June 11=13, Thursday—Saturday |. .(. eos ses eee Payment of fees 
June 12-135 Friday—Saturday (...9.-0 =< oe oe Classification of all 

Engineering students 
June rsy Monday's 2c. eon oe a eee Summer term begins 
July 4 25a turdayet sc. aie eee ee Independence Day, holiday 
September 7, Monday--..:. 2: seer bie ens ee ae Labor Day, holiday 


September 21, Monday...Final examinations for summer term begin 
September 26, Saturday ...Final examinations for summer term end 


September 26, Saturday 3322 ge 22 cee eee *,.Summer term ends 
Fatt TERM 
September 28—October 3, Monday-Saturday ...... Orientation Period 
and Engineering registration 
October 1-3, Thursday—Saturday ................- Payment of fees 
October 2-3, Friday—sattirday .- =). -n eee ae Classification of all 
Engineering students 
October 5, Monday. > .c2 5 s4 ao oe Fall term begins 
November 126; Thursdayac: - 20. See Thanksgiving Day, holiday 
December 23, Wednesday, evening ....... Christmas vacation begins 
1943 
January 4; Monday. .2) 5. i2/... eee eee Classes resume 
January.25, Monday +2. Final examinations for fall term begin 
january <30,25aturdayece eee Final examinations for fall term end 
January °30,. Saturday, eee ee ee Fall term ends 
SPRING TERM 
February 1-6, Monday-Saturday ........... Engineering registration 
February®4—6,-Thursday-Saturdayecee- te so 6 Payment of fees 
- February 5—6, Friday-paturdayes = 22.0 -s «es. Classification of all 
Engineering students 
Pebruaty «8, Mondays 27. «eae ease cee ees: Spring term begins 
Kebruaryo72. Monday. casos a Washington’s Birthday, holiday 
May 20, Thursday-=. +7 ...4.- Final examinations for spring term begin 
May 26, Wednesday ~...- 5+. Final examinations for spring term end 
Mave COR DALI eae an nn emp ea). ee Commencement 


Fees. No change in the previously announced schedule of student 
fees has been occasioned by the adoption of the three-term plan. The 
fee for each full term (including the summer term) is the same as 
the previous semester fee of the present schedule, and the fee for the 
eight-week summer session remains unchanged. 


Part I 
OFFICERS AND FACULTY 


ADMINISTRATIVE OFFICERS 
ALEXANDER GRANT RUTHVEN, Ph.D., LL.D., Sc.D., President 
815 South University Avenue 


SHIRLEY WHEELER SMiITH, A.M., Vice-President and Secretary in 
Charge of Business and Finance 1706 South University Avenue 


IvAN CHARLES CRAWFORD, C.E., Dean, College of Engineering 
1702 Morton Avenue 


ALFRED HENRY: LOVELL, M.S.E., Assistant Dean and Secretary, 


College of Engineering 3000 Geddes Avenue 
CAMILLA BLANCHE GREEN, Assistant Secretary, College of 
Engineering 910 Dewey Avenue 
IrA MELVILLE SMITH, LL.B., LL.D., Registrar 4 Geddes Heights 
ALBERT Easton WHITE, Sc.D., Director of Engineering 
Research 2110 Dorset Road 
FACULTY 


Members of the Faculty are listed at the head of the particular 
field of study in which they. serve. A complete list may be obtained 
from the University’s publication Register of Staff and Graduates. 


EXECUTIVE COMMITTEE 


Dean I. C. Crawrorp, Chairman ex officio 
“ Professor G. G. Brown, term, 1942-1946 
Professor S. S. ATtrwoop, term, 1941-1945 
Professor R. S. HAWLEy, term, 1940-1944 
Professor R. L. Morrison, term, 1939-1943 


STANDING COMMITTEE 


Dean I. C. Crawrorp, Assistant Dean A. H. LOvELL, Professors S. S. 
AtTtwoop, B. F. Battey, O. W. Boston, E. M. Brace, C. G. 
Branpt, G. G. Brown, E. L. Eriksen, L. M. Gram, R. S. 
Haw tey, H. W. Mitter, R. L. Morrison, A. M. KUETHE, and 
A. E. WHITE. 


COMMITTEES OF THE COLLEGE OF cherie ah 


Committee on Classification: 
Assistant Professor C. F. Kresster, Professor C. E. Love, Associ- 
ate Professors D. W. McCreapy, J. C. PALMER, and M. B. Stour, 
and Assistant Professor G. L. ALT. 
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Committee on Scholastic Standing: 


Professor C. B. Gorpy, Associate Professors L. A. Barer, R. 
SCHNEIDEWIND, and I. H. Watton and Assistant Professors 
A. L. Cxark, JR., and L. N. HoLiawnp. 


Committee on Discipline: 


Associate Professor A. Marin, Assistant Dean A. H. LOVELL, 
Professor R. H. SHERLOCK, and Assistant Professor E. F. BRATER. 


Committee on Scholarships: 
Professors H. W. Miter, J. C. Brier, PETER FIELD, F. N. MENE- 
FEE. 


Committee on Substitution and Extension of Time: 
Professors R. A. DopcE and J. M. NIcKELSEN and Associate Pro- 
fessor D. E. Hosart. 


Committee on Combined Curriculum: 
Professors W. C. SADLER, C. B. Gorpy, and C. UPTHEGROVE. 


GENERAL INFORMATION 


HISTORY 


1. The University of Michigan, founded in 1817, is a part of 
the educational system of the state, and derives from the state the 
greater part of its revenue. 

In the legislative act of 1837, under which the University was 
organized in its present form, provision was made for instruction in 
engineering. The first professor of civil engineering was appointed 
in 1853, and the first degrees were conferred in 1860. 

The aim of the College of Engineering is to lay a foundation of 
sound theory, sufficiently broad and deep to enable its graduates to 
enter understandingly on a further investigation of the several special- 
ties of the engineering profession, and at the same time to impart 
such a knowledge of the usual professional practice as shall make the 
students useful upon graduation in any subordinate position to which 
they may be called. The technical branches are under the direct 
charge of those who have had professional experience as well as a full 
scientific training. The instruction fits the students, as far as possible, 
for the requirements of active practice. The Department of Engineer- 
ing Research was established in 1920. The general function and pur- 
pose of this department is to co-operate in every proper manner 
with the industries of the state. 


PROGRAMS OF STUDY 


2. The College of Engineering has four-year programs of study 
which are accredited by the Engineers’ Council for Professional Devel- 
opment in aeronautical, chemical, civil (including transportation), 
electrical, mechanical, and metallurgical engineering, naval architec- 
ture and marine engineering, and engineering mechanics. In addition 
four-year curricula not accredited by the Engineers’ Council for Pro- 
fessional Development are offered in the specialized fields of astron- 
omy, mathematics, and physics. 

The Engineers’ Council for Professional Development represents 
the American Society of Civil Engineers; the American Institute of 
Mining and Metallurgical Engineers; the American Society of 
Mechanical Engineers; the American Institute of Electrical Engineers; 
the American Institute of Chemical Engineers; the Society for the 
Promotion of Engineering Education; and the National Council of 
State Boards of Engineering Examiners. It undertakes to formulate 
criteria for colleges of engineering which will ensure to their graduates 
a sound educational foundation for practicing the engineering profes- 
sion, 
The work offered by the several departments is usually broader 
than the name of the department may indicate. For example, under 
Chemical Engineering will be found metallurgical, industrial, and 
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general chemical engineering; under Civil Engineering will be found 
geodesy and surveying, structural, hydraulic, transportation, sanitary, 
and municipal engineering; under Electrical Engineering will be found 
power, communication, and illumination engineering and electrical 
design; under Mechanical Engineering will be found steam power, 
internal combustion, hydromechanical, heating, ventilating and refrig- 
erating, automobile and industrial engineering, and machine design. 

The College of Engineering and the Schools of Business Admin- 
istration, Forestry, and Law, of the University, offer five- or six-year 
combined courses to meet the needs of those who expect to follow a 
career in which an engineering background is desirable. 

The student in the combined course is registered for the first 
three years in the College of Engineering, and for the subsequent 
two or three years in one of the other schools. On the completion 
of the three-year curriculum in the College of Engineering with a 
minimum average of 2.5,* the student is recommended for transfer 
to one of the other schools. 

On the satisfactory completion of the first year in one of the 
other schools, the student will be recommended for the degree of 
Bachelor of Science in Engineering. The diploma given will bear the 
legend of the school to which transfer is made. It should be under- 
stood that such a degree is not a professional engineering degree and 
is not so regarded by the Engineers’ Council for Professional Develop- 
ment. It is a recognition that the student has completed four years 
of work composed chiefly of basic engineering training, which has 
been accepted as preparation for professional degrees and later pro- 
fessional activities in fields other than engineering. 

Students in the College of Engineering transferring to one of 
the other schools without having completed the first three years of 
the combined course with the required grade will not be recommended 
by the College of Engineering for its degree. 

Attention is called to the fact that the College of Engineering 
requires a higher average grade for its recommendation for transfer 
to one of the other schools on the combined course than it does for 
graduation in the general four-year curricula. 

For details see sections 62, 63, and 64. 

The Electrical and Mechanical Engineering departments offer a 
five-year co-operative program with industry, conforming substantially 
to the following principles: co-operative relations will be established 
only with such industries as are able and willing to offer a definite 
program of graded work of educational value. The student will 
undertake the co-operative work during periods of an entire term 
or of an entire summer session. Credit for the co-operative work 
will be given only on completion of the entire prescribed program. 
For details see sections 56 and 59. 


* For grading system, see section 24. 
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COMBINED PROGRAMS WITH OTHER INSTITUTIONS 


3. The College of Engineering has an agreement with Albion 
and Kalamazoo colleges and Western Michigan College of Education, 
under which a student who has been in residence there for three years 
and who has completed with a good record a prearranged program 
including substantially the work of the first two years of the College 
of Engineering, may be admitted to the College of Engineering, and 
after two additional years may be graduated in engineering. 

Under this agreement these colleges accept the first year at the 
College of Engineering in lieu of their senior year and if the student’s 
record is satisfactory graduate him. 


ADMISSION 


4. The requirements for admission are the same for all students 
in engineering. 

Applicants must be at least sixteen years of age and must present 
satisfactory evidence of good moral character. For freshmen, the 
record of work done in the preparatory school must be presented 
on a form to be obtained from the Registrar of the University; for 
students transferring from other colleges, the transcript of record 
usually includes a satisfactory statement. 

Students may be admitted on certificate, by examination, on 
credits from another college, or by a combination of these. They may 
also be admitted as special students. 


FOREIGN STUDENTS 


5. All students whose native language is other than English 
shall, upon matriculation and registration in the College of Engineer- 
ing, be required to report at once to Professor J. R. Nelson, Coun- 
selor to Foreign Students. Before they may be classified, such stu- 
dents shall satisfy him that they possess a sufficient knowledge of 
English to carry on work in the College of Engineering. 

On recommendation of the Counselor they may be referred to 
the proper classifier, who will give them such a program of work 
as he deems best. For his first term, however, every foreign student 
is considered as on trial. If at the end of the term he passes his 
work, credit will be given; if, however, in spite of conscientious effort 
he fails, and his difficulties are, in the judgment of his instructors 
and of the Counselor, due primarily to his lack of facility in the use 
of the English language, his record will be disregarded but he will 
then be remanded to the Department of English for such work in 
English as he needs, to the limit of 8 hours. 

If a student is judged by the Counselor to. be unfitted even for 
such a trial program as that outlined above, he will be required to 
take for one term such work in English as the Counselor thinks 
necessary, and may be allowed to visit such classes as may in the 
judgment of the Counselor be profitable to him. 
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REQUIREMENTS FOR ADMISSION 


6. a) Requirements for admission are stated in units, a unit 
being defined as a course covering an academic year and including 
in the aggregate not less than the equivalent of 120 sixty-minute 
hours of classroom work. Two to 3 hours of laboratory, drawing, 
or shopwork are counted as equivalent to 1 hour of recitation. 

Applicants for admission as freshmen must present a minimum 
of fifteen units which must include four sequences, two major 
sequences from Groups A and C and two minor sequences from 
Groups B and D. A major sequence consists of a minimum of three 
units, a minor sequence of a minimum of two units. 


A. English UNITS 
A major sequence of at least 3 units is required ......... 3 


B. Foreign-Language Group 
A minor sequence of 2 units of a single language, Greek, 
Latin, French, German, or Spanish is required .......... > ee 


C. Mathematics Group 
A major sequence of at least 3 units is required. This shall 
include algebra 114 units, plane geometry 1 unit, and solid 
geometry 4 unit-<..5,.. 03.) eee ee 3 
(In addition, trigonometry % unit is urgently advised, 
because if not offered for admission it must be elected in 
the first year of college.) 


D. Science Group 
A minor sequence of 2 units is required. This shall consist 
of 1 unit of physics and preferably 1 unit of chemistry, 
though botany, zoology, or biology may be offered in place 
of chemistry io5..,47. .an deg soe ee eee v7 


E. The remaining units required to make up the necessary 15 
units are elective from among the subjects listed above 
and any others which are counted toward graduation by the 
accredited school. It is recommended that 1 unit of history, 
or % unit of American government and 14 unit of Ameri- 
can history, be included in this group. (Such half units are 
acceptable only if taken in the eleventh or twelfth grade.) . 5 


Total (aes eae | are ane a cer a, Se ee 


Provisional Admission. In general, an applicant for admission 
either by certificate or by examination who lacks not more than two 
of the units prescribed may, if he presents fifteen acceptable units, be 
admitted provisionally. These deficiencies must be made up during 
the first year of residence, without credit toward graduation, but if 
elected in college will be used in determining the term-grade aver- 
age. No student who has an admission deficiency outstanding at the 
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beginning of his second year of residence will be allowed to enter 
his classes until such deficiency is removed. Only those applicants 
may be admitted provisionally who, in addition to fulfilling the 
above conditions, are unqualifiedly recommended by their principals 
for admission. 


NOTES ON THESE REQUIREMENTS 


b) English.— Four units of English should always be presented 
whenever it is possible. 


c) Foreign Language.—No less than two units of any lan- 
guage will be accepted for admission. Foreign languages other than 
those listed are sometimes accepted in the case of students whose 
native language is other than English. These cases will be considered 
individually. 


d) Chemistry and Trigonometry.—lIt is urgently advised that 
one unit of chemistry and one-half unit of trigonometry be included 
in the fifteen units offered for admission. The student who presents 
the full requirements without chemistry and trigonometry must take 
Chemistry 3 and Mathematics 7 or 8 in his first college year, which 
may necessitate more than the usual time to complete the graduation 
requirements. Trigonometry is offered in the summer session of the 
College of Literature, Science, and the Arts to accommodate those 
students who wish instruction in this subject before entering college. 


ADMISSION TO ADVANCED STANDING 


7. A student in another college or university who intends to 
enter the College of Engineering with advanced standing should 
examine carefully the curriculum of the department in which he 
intends to specialize, and arrange his work accordingly. The applicant 
must present to the Assistant Dean a letter of honorable dismissal 
from an approved college, together with an official transcript of his 
college work and preparatory studies. The transcript must show a 
scholastic average of at least a full C pass, 75 per cent. After all 
entrance requirements are fulfilled the Assistant Dean, with the advice 
of the various teaching departments concerned, evaluates tentatively, 
in terms of our own equivalent courses, the advanced credit to be 
allowed the student. Credit will not be given in general for courses 
passed with a D, or low-pass grade. 

As a rule the student should have completed the required work 
in English, mathematics, physics, chemistry, physical education, and 
the nontechnical subjects, and’ in drawing and engineering mechanics 
if his institution offers adequate instruction in them. Unless he has 
had one year of physical education or is granted at least 60 hours of 
advanced credit, he will be required to complete a year of physical 
education in the College of Engineering. One year of military science 
will be accepted in lieu of physical education. 

The remaining requirements for students of engineering can 
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usually be completed in two years, if the student takes as electives, 
while an undergraduate, the mathematics required of engineering 
students and Courses 1, 2, and 3 in drawing. Students in the College 
of Literature, Science, and the Arts who desire to transfer to the 
College of Engineering should consult officials of the College of 
Literature, Science, and the Arts regarding required and permissible 
elections. 

The student is advised to write to the chairman of the depart- 
ment in which he wishes to specialize for advice and for information 
not found in this bulletin. The Assistant Dean of the College of En- 
gineering will be glad to give information concerning admission re- 
quirements or other matters of a general nature. 

Students who receive on admission less than 30 hours of advanced 
credit are tentatively considered as freshmen; those presumably to 
be graduated within one year are considered as seniors. 


a) A graduate of the University or of an approved college is 
admitted without examination to advanced standing as a candidate 
for a degree in engineering. He should present to the Assistant Dean 
an official certificate of graduation—not diploma—and an official 
transcript of his studies. 

A student who has completed a regular four-year course at an 
approved college or other institution may be admitted to the College 
of Engineering as a senior provided that, in general, the course 
completed has covered substantially the equivalent of the required 
work in the first three years of the program he desires to follow at 
the University of Michigan. The courses to be taken during residence 
at the University will depend upon his previous training and will 
be determined by the chairman of the department concerned. Upon 
the satisfactory completion of such courses, covering at least one 
year’s residence, the student will be recommended for the degree of 
Bachelor of Science in Enginering. 


b) A student who has completed at least one year of work with 
a satisfactory grade average in an approved college may be admitted 
to advanced standing without examination. 


c) A student who has not completed a year’s college work in 
an approved college, but before entering the University has pursued 
studies beyond those required for admission, may be admitted to 
advanced standing. Entrance requirements in such cases may be 
satisfied by complying with conditions set by the University Registrar. 


ADMISSION ON COMBINED PROGRAMS 


8. Students who have completed the first three years of the 
combined program arranged by the College of Engineering with 
Albion, Kalamazoo, and Western Michigan College of Education are 
admitted as juniors. For the admission of other students from these 
colleges see the regulations in section 7. 
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-ADJUSTMENT OF ADVANCED CREDITS 


9. Advanced credit for studies taken elsewhere is given only for 
work equivalent to courses offered in the University of Michigan and 
is adjusted on the basis of semester hours completed without any 
scholastic grade being assigned to this credit. The student’s scholastic 
average is determined by grades earned while enrolled in this College 
alone. At the end of the first term after transfer the student’s 
performance is reviewed by the Assistant Dean. If the average grade 
for the term is 2.0 honor points (C full pass) or better, the tenta- 
tive advanced credits are validated. If the average grade is below 2.0, 
the tentative credits are reviewed for readjustment in consultation 
with the professional department concerned. 

Applicants for advanced credit should apply at the time of 
entrance at Room 255, West Engineering Building. It is desirable 
that credentials should be submitted as far in advance of registration 
week as practicable. Students desiring advanced standing in drawing 
must bring all drawings completed previous to entrance. 


ADMISSION AS GRADUATE STUDENTS 


10. Higher degrees in engineering are conferred in the Graduate 
School of the University. See the Announcement of the Horace H. 
Rackham School of Graduate Studies. 


ADMISSION AS SPECIAL STUDENTS 


11. Students who are pursuing work in college, and are not 
candidates for a degree, are designated Special Students. 

Persons over twenty-one years of age who wish to pursue partic- 
ular studies in engineering, and who show by examination or by the 
presentation of satisfactory certificates that they are prepared to do 
good work in the selected courses, may be admitted as special stu- 
dents on the recommendation of the chairmen of the departments 
of instruction in which they wish to study. The object of this rule 
is to enable young men who are beyond the high-school age to 
secure technical training along special lines when they are properly 
prepared for the work. Two or more years of successful experience 
as teacher, draftsman, surveyor, engineer, or operative in engineering 
work will be given considerable weight in determining the fitness of 
the candidate. In general, a good working knowledge of English, 
algebra, and geometry is required in order to succeed in engineering 
studies. Applicants for admission as special students should send as 
early as possible to the chairman of the department concerned letters 
of recommendation, certificates of scholarship, and an exact state- 
ment of the courses desired. They should state their age, education, 
and experience, and should bring drawings to demonstrate their 
experience and ability. 

College graduates are also admitted as special students and may 
take those courses for which their preparation is sufficient. 

Special students pay the same fees as regular students. Their 
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work is assigned and regulated by the chairmen of the departments 
of instruction in which they register. 

A special student may become a candidate for a degree by ful- 
filling the regular requirements for admission. See section 6. 

A student who is a candidate for a degree cannot become a 
special student without the permission of the Faculty. 


FEES AND EXPENSES 


12. The term fees must be paid before classifying for studies, 
and no student may enter upon his work until after such payment. 

Detailed information regarding registration and payment of fees, 
also directions for classification, may be obtained from the Secretary 
of the College. 

To cover expenses students are urged to provide themselves with 
money orders or travelers’ checks. For the convenience of students, 
the Cashier’s Office will cash or accept in payment of term or other 
University fees, money orders or travelers’ checks. Personal checks 
will not be cashed, but will be accepted for the exact amount of fees. 


Term Fees.—Every student has to pay a term fee. For Michi- 
gan students, the fee in the College of Engineering is $65 for each 
term, for non-Michigan students, $120 for each term. 

These fees cover class instruction, use of libraries, outdoor physi- 
cal education, admission to all athletic events, and membership in 
the Michigan Union or Michigan League, as well as medical attention 
from the University Health Service and dispensary. 


Reduced Program Fees.—Six hours or fewer in the Graduate 
School or the Law School or eight hours or fewer in any other 
school or college shall be considered a reduced program. Those elect- 
ing such a program shall pay each term the appropriate fee indicated 
below. 

Before a student may elect a reduced program, permission must 
be obtained from the dean of the school or college in which enroll- 
ment is intended. 


Fees 
MICHIGAN 
GROUP DESCRIPTION STUDENTS NONRESIDENTS 

1. Registration for work in absentia or election of 

two hours 20 .5).;¢tcce ee ake ee $16 $26 
2. Three or four hours@2). eee ce eee 32 42 
3. Five vor six hounsiat. a2 2.0 acne oe ee eRe eee ieee 45 60 
4.2, Seven: OF elghtahoursimcke see ee eae 55 70 


All students in Groups 1 and 2 may obtain privileges of the Health Service 
upon an additional payment of $7.50 per term at the time of registration. 
Election of Health Service privileges is entirely optional to these two groups; 
however, those not electing such privileges shall be required to sign a waiver at 
the time they register. 

All students in Groups 3 and 4 are entitled, to Health Service privileges 
without further payment. 

At the time of registration all students in the above five groups may obtain 
the privileges of Outdoor Physical Education and Michigan Union or Michigan 
League upon payment of the following appropriate incidental fees: Outdoor 
Physical Education, $3.75; Michigan Union, $5.00; and Michigan League, $7.50 
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Determination of Legal Residence.—Residence in Michigan 
for the purpose of registration shall be determined according to the 
state constitutional provision governing the residence of electors (see 
Article III, Sections 1 and 2)—that is, no one shall be deemed a 
resident of Michigan for the purpose of registration in the University 
of Michigan unless he is a citizen of the United States who has resided 
in this state the six months next preceding the date of his proposed 
enrollment, and no person shall be deemed to have gained or lost a 
residence in this state while a student in the University. The resi- 
dence of a minor shall follow that of the parent or the legal guardian. 
The residence of a wife shall follow that of the husband. Minor 
students coming to the University from other states or countries 
shall not be registered as residents of Michigan on the basis of hav- 
ing a resident of Michigan as guardian, except on permission of the 
Regents in each individual case. Aliens who have taken out their 
first citizenship papers, and the wives or minor children of such aliens, 
who have otherwise met these requirements for residence, shall be 
regarded as eligible for registration as residents of Michigan. Any 
student who registers improperly under this rule shall, when discov- 
ered, be required to pay not only the proper nonresident fees, but 
shall be assessed, as an addition to the term fee, the sum of $10.00. 
Discretion to adjust individual cases within the spirit of these rules 
shall be lodged with the Secretary, with the right of appeal to the 
Regents. 


Late Registration.—Registration (i.e., enrollment, payment of 
fees, and classification) must be entirely completed before the first 
day of the term. Students failing to complete their registration before 
the first day of any term shall pay a late registration fee of $1.00 a 
day with a maximum of $3.00 for registration three days after the 
last regular day. In addition a fee of $1.00 will be assessed students 
who do not complete their classification before the first day of the 
term. 


Laboratory Fees.—No laboratory fees are charged, but those 
students who take laboratory work in such courses as chemistry, 
chemical engineering, pharmacy, bacteriology, or hygiene shall pay for 
the materials actually consumed by them and for unusual breakage. 
The deposits required in advance range from $5.00 to $20.00, accord- 
ing to the course. The actual expense involved varies with the pru- 
dence and economy of the individual student. 


Indebtedness to the University.—Students shall pay all ac- 
counts due the University not later than the last day of classes of each 
term. Student loans which fall due during any term which are not 
paid or renewed are subject to this regulation; however, student loans 
not yet due are exempt. Any unpaid accounts at the close of business 
on the last day of classes will be reported to the Cashier of the Uni- 
versity and: 
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a) All academic credits will be withheld, the grades for the 
term just completed will not be released, and no transcripts of credits 
will be issued. 

b) Students owing such accounts will not be allowed to register 
in any subsequent term until payment has been made. 


Graduation.—The by-laws of the Board of Regents prescribe 
that no person shall be recommended for a degree until he has paid 
all money due the University. To receive a degree at Commence- 
ment the candidate must be present in person. Others who have 
satisfied all the requirements for graduation, including the payment 
of all dues, will receive their degrees at a subsequent meeting of the 
Board of Regents. 


Living Expenses.—For living accommodations and expenses see 
the Bulletin of General Information. The following items are neces- 
sary for an engineering student during the first year: 


Set of drawing instruments, board, T square, triangles, 


SCALES. ids. ais, + sal'eseys OMe Soauhyetnelouehe mh inte Stole aaa ee $40 
Slide: rule, notebook, «papers 7. \anke saeco cae 15 
Textbooks, $25 eachstetmu.«. t.ceseme tees aes eee 75 


REFUND OF FEES 


13. a) No student will be entitled to a refund in accordance 
with scale below except upon (1) presentation to the Cashier of the 
University of a certificate of withdrawal from the proper official of 
the school or college from which he or she is withdrawing, and 
(2) surrender to the Cashier of the University of the student receipt, 
the outdoor-physical-education coupon or book, together with tickets 
issued to such student for future athletic events, the Michigan Union 
or Michigan League annual-membership card, and the student identi- 
fication card (if one has been issued). In case of loss of the student 
receipt, $5.00 will be deducted from the refund as a penalty and 
a further deduction of $1.00 will be made if the student identifica- 
tion card is not surrendered. If the athletic coupon or book or tickets 
for future athletic events are not surrendered, deductions at face 
value will be made for such items. 

b) No refund will be granted unless applied for within one year 
after withdrawal. 

c) A student who withdraws not more than two weeks after 
his registration will be entitled to a refund of his entire term fee. 

d) A student who withdraws more than two weeks and less 
than four weeks after the beginning of the term will be entitled to a 
refund of one-half his term fee. 

e) A student who withdraws more than four weeks and not 
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later than eight weeks after the beginning of the term will be entitled 
to a refund of 40 per cent of his term fee. 

f) A student who transfers from one school or college to an- 
other will receive a full refund of his fee in the school or college in 
which he first enrolled and will be required to pay the full term 
fee in the school or college to which he transfers. 

g) A student who transfers from full-time to part-time status 
will receive a refund in accordance with regulations (c), (d), and (e) 
above and will be required to pay the entire part-time term fee. 

h) A student who transfers from part-time to full-time status 
will receive a full refund of the part-time term fee and will be 
required to pay the entire full-time term fee. 

z) Refunds for short courses will be made pro rata on the basis 
of the foregoing rules. 


SELF-SUPPORTING STUDENTS AND STUDENT 
EMPLOYMENT 


14. The normal number of hours that students should carry 
each term is between sixteen and eighteen. Students who support 
themselves wholly or in part should so inform their classifier and 
should elect a smaller number of hours. It is very difficult for a 
student supporting himself to carry a full schedule and retain his 
health. It is even more difficult under such conditions to carry a full 
schedule and earn grades sufficiently high to qualify for graduation. 

The University does not undertake to furnish manual labor to 
students, yet a considerable number find opportunities in the city 
to meet a portion-of their expenses. Students desiring employment 
should apply in person or by letter before they come to Ann Arbor, 
to the Dean of Students, Room 2, University Hall. 


FELLOWSHIPS AND SCHOLARSHIPS 


15. There are a number of fellowships and scholarships in the 
College of Engineering. For details see sections 28 and 29. 

There are also appointed annually a few assistants at salaries 
ranging from $100 to $200. For the most part, these assistants are 
graduate students and seniors who have shown themselves proficient 
in certain lines. 


ASSEMBLY, MENTOR, AND PLACEMENT SYSTEM 


16. a) Each engineering class has its separate assembly. The 
freshman class is brought together once a week, other classes about 
four times a year. Attendance at freshman assembly is required; 
unexcused absences subject the absentee to discipline. In freshman 
assemblies, faculty members and visiting engineers address the stu- 
dents, and the regular business of the class is assured of attention by 
the class a: a‘ whole. ; 

b) Closely connected with these assemblies is the Mentor Sys- 
tem. When Orientation Period ends, the Mentor System begins; the 
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faculty adviser continues with his group as mentor for the group. 
Both socially and in an advisory capacity the mentor is the personal 
representative of the Dean, so that each student may feel free to 
call on his mentor at any time with reference to any subject relating 
to his college life. 

The students receive reports on each of their studies through 
their mentors or faculty advisers. These reports reach the mentor 
about six weeks after the beginning of the term, and about four 
weeks before the final examinations; he is therefore able to give 
the men in his group not merely general advice but definite informa- 
tion as to how they are getting along in their college work. 

c) During the senior year each student is requested to fill out 
a personnel record and file it with his professional department. The 
chairman of the department, or special officer designated for the 
purpose, will then assist the student to find satisfactory employment 
after graduation by furnishing information as to available openings, 
and arranging contacts and interviews. From what is usually a long 
experience, the placement officer will advise the student as to the 
intrinsic merits of the opportunities presented in the special fields. 

The interest of the college in placement by no means ceases 
when a student graduates. Graduates are invited to file a still more 
comprehensive personnel record. On doing this, they secure all the 
co-operation the placement officer can give, either in placing a 
graduate in his first position, or in enabling him to find a better 
position if he so desires. 


HONOR SYSTEM 


17. The students of the College of Engineering adopted the 
following system in 1916: all examinations and written quizzes in the 
College are held under the Honor System, the object of which is 
to create that standard of honor which is essential to a successful 
engineer and a good citizen. Students are expected to uphold the 
system or declare their objections to it, after having been duly 
instructed in all its rules. The instructor does not remain in the 
room during an examination. The students are placed upon their 
honor to refrain from all forms of cheating and to reprimand a 
fellow student who acts suspiciously, and in case he does not take 
heed, to report him to the Honor Committee. Every student must 
write and sign the following at the end of his examination paper, 
if he does not ask for an examination under a proctor: 


“I have neither received nor given aid during this examination.” 


The Student Honor Committee consists of nine members ap- 
pointed by the Engineering Council. 


WOMEN STUDENTS 


18. All undergraduate women of the University must make 
arrangements for their rooms, through the office of the Dean of 
Women, from the list of approved houses. This ruling applies to 
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the undergraduate women enrolled in the College of Engineering. 
Individual adjustments can sometimes be made by securing special 
permission from the office of the Dean of Women. 

Matters of scholarship’ and attendance are handled by Assistant 
Dean Lovell. Assistant Secretary Camilla B. Green acts as educa- 
tional mentor for the women in engineering. 


RULES GOVERNING ELECTION OF STUDIES 


19. a) No student shall be permitted to elect fewer than 12 
hours, and no student whose grade average for the preceding term 
is less than 3 shall be permitted to elect more than 18 hours a 
term (exclusive of military science), except by permission of the 
classifier. 

b) No credit will be allowed to a student for work in any 
course unless the election of the work is formally entered on his 
office classification card. 

c) After classification, no study can be taken up or dropped 
without special permission of the classifier. The time for dropping 
any course without record is limited to eight weeks from the opening 
of the term. A course may be dropped only with the permission 
of the classifier after conference with the instructor in the course, 
and, except under extraordinary circumstances, permission to drop 
courses after the first eight weeks of the term will be granted only 
with grade E. Students who have been absent from studies at any 
time in the term for more than a week, because of illness or other 
emergency, should consult the Assistant Dean concerning a necessary 
revision of their programs. 

d) All requests must be made out on a printed form furnished 
by the Secretary of the College. 

e) A student is required to drop a part of his work at any 
time if he appears to be undertaking too much; or to take additional 
work if he is thought not to be sufficiently employed. 

f) Only such students as are regularly enrolled in a class will 
be allowed to take quizzes, tests, or final examinations in the’ same. 

g) The Faculty reserves the right to withdraw the offer of 
any elective study not chosen by at least six persons. 

h) After matriculation, a student cannot, without special per- 
mission of the Faculty, be admitted to examination in any one of 
the courses given until he has received in the University the regular 
instruction in such course. 


EXCUSES FOR ABSENCES 


20. Underclassmen in the College of Engineering must take the 
initiative in securing from the Assistant Dean excuses for absences 
from classes, which excuses must be applied for within five days 
after the return to classes. Upperclassmen* should explain irregu- 
larities of attendance to their instructors. 


* For the definition of upperclassmen, see section 21. 
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Unexcused absences from Assembly during the freshman year 
are considered by the Discipline Committee as acts of insubordina- 
tion. After two absences unexcused by the Head Freshman Mentor, 
the student may be placed on probation by-the Discipline Committee. 
For more than two unexcused absences, the Discipline Committee 
may send the student home for ‘insubordination. 


CLASS STANDING 


21. The following classification of a student in terms of credit 
hours applicable to his program has been approved by the Faculty: 
sophomores should have from 30 to 33 hours, juniors 67 to 70 
hours, and seniors 100 to 104 hours, or a reasonable chance to 
graduate within a year. The Assistant Dean will make decisions in 
unusual cases. The Faculty recognizes as upperclassmen: (a) those 
students in good standing, ie., not on probation, who have obtained 
at least 67 hours of credit, with an average grade of at least C for 
all work taken at the University of Michigan; (0) all new students 
who have completed a four-year program at approved colleges and 
other like institutions; and (c) other new students with good previous 
records who in the opinion of the department heads may qualify for 
graduation within one year. 

An upperclassman’s privileges will be withdrawn should his 
average grade for all work at the University fall below C or should 
he be put on probation, and will be restored when his delinquency 
is removed. 

Upperclassmen are not required to obtain excuses for irregu- 
larities of attendance from the Assistant Dean, but should explain 
them to their instructors. 


ADMISSION DEFICIENCIES 


22. An applicant who fails, or is deficient, in some part of the 
admission requirements may, at the discretion of the Assistant Dean, 
be admitted, provided he passes in fifteen units; but the removal of 
entrance deficiencies shall take precedence of all other work; any 
deficiency must be removed at one of the next two regular examina- 
tions for admission, but the classifier is empowered and instructed to 
see that students entering this college with deficiency remove the same 
as far as possible during the first term of residence. 

No student who has any admission deficiency, with the excep- 
tion of physics, outstanding at the beginning of the second year of 
residence will be allowed to enter his classes until such deficiency is 
removed, unless for valid reason an extension of time is granted for 
its removal. 


EXAMINATIONS 


23. Examinations in college work are held at the end of each 
term, but classes are liabie to be examined at any time, without 
notice, or with one week’s notice, on any portion of their work. The 
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regular examination in any course at the end of each term is an 
essential part of the work of the course. 


MARKING SYSTEM 


24. At the end of each term the quality of the work of every 
student in each course which he elects and completes is reported by 
the instructor as A (excellent), B (good), C (satisfactory), D 
(passed), or E (not passed). 

When a student is prevented by illness or by any other cause 
beyond his control from taking an examination or from completing 
any other part of a course, or if credit in a course is temporarily 
withheld for any reason, the mark I with a qualifying grade may 
be given to indicate that the course has not been completed. An 
incomplete course is thus reported IA, IB, IC, ID, or IE. The grade 
indicates the quality of work done in the part of the course which 
has been completed. 

Any student absent from an examination is required to report 
to his instructor as soon thereafter as possible. If a student pre- 
sents a valid excuse for his absence, he may take the examination 
at such time as may be arranged by the instructor. In order that 
credit for a course may be given it must be completed before the 
end of the eighth week of the term of residence next succeeding that 
in which it was elected. 

The final grade in a course which has been completed during 
the term of residence following that in which it was elected will be 
based upon all of the work done in the course. It will not neces- 
sarily be the grade reported for the partially completed course. 

At the time of completing a course students must obtain from 
the Secretary a blank form for presentation to the instructor. The 
blank when filled out is to be sent at once by campus mail, or de- 
livered by the instructor, directly to the Secretary’s office. 


RULES GOVERNING GRADES AND SCHOLARSHIP 


25.. a) The average term grade and the general average grade 
is computed for each student at the end of each term and becomes 
part of his permanent record. 

b) The average grade is determined on the basis of A equals 4 
points, B equals 3 points, C equals 2 points, D equals 1 point, and 
E equals 0. 

c) The average grade is computed by multiplying the number 
corresponding to the grade in each course by the hours of credit for 
the course and dividing the sum of these products by the total num- 
ber of hours represented by all the courses elected. A supplementary 
grade removing an incomplete shall be used in computing averages 
when that grade is different from the original term grade qualifying 
the report of incomplete. 

d) No student who has earned a general average grade below 
2.0 on the courses elected in this College may be graduated. 
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e) A student whose average grade for a term is from 1.7 to 
less than 2.0 shall be automatically placed on the warned list. 


f) A student on the warned list whose average for the fol- 
lowing term is 2.0 or better shall be restored to good standing, pro- 
vided his general average grade is 2.0 or better; if not he shall be 
continued on the warned list. 


g) A student on the warned list whose average for the follow- 
ing term is from 1.7 to less than 2.0 shall be automatically placed 
on probation. 

h) When the average term grade of a student falls below 1.7 he 
is automatically placed on probation. 


i) A student on probation who obtains an average term grade 
of 2.0 or more is automatically removed from probation, provided 
his general average is 2.0 or better; if not he shall be placed on the 
warned list. 


j) A student on probation or under warning shall not be re-. 
moved from the probation or warned list unless he elects and carries 
at least 12 hours of work in a term. 


k) A student will be required to withdraw from this College for 
any one of the following reasons: 


1. If his average term grade falls below 1.1. 


2. If he is on probation and fails to obtain an average grade 
of 2.0, or C, during a term. 

3. If he is on the warned list and obtains a term average be- 
low 1.7. 

4. If he has been on probation during any two terms and 
subsequently fails to obtain an average term grade of 1.7. 


1) In cases of extenuating circumstances, at the discretion of 
the Committee on Scholastic Standing, students on the warned list 
or probation may be removed from these lists, and students who 
have been required to withdraw may be reinstated on probation. 


m) <A student who is placed on probation or under warning at 
the end of a term must repeat as soon as possible all courses in 
which he received a grade of D in that term. In exceptional cases 
this requirement may be waived by the student’s department of 
specialization (for freshmen, the Assistant Dean). 


n) Any student may at his own option repeat a course in which 
he has a D grade provided he does so during the next two terms he 
is in residence. 


o) Except as provided above, a student may not repeat a 
course which he has already passed. In exceptional cases this rule 
may be abrogated by the student’s department of specialization (for 
freshmen, the Assistant Dean) upon recommendation of the depart- 
ment of instruction concerned. 


pb) All grades received in legally repeated courses shall be in- 
cluded in computing the student’s average grade. 
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WITHDRAWAL FROM THE COLLEGE 


26. A student should not withdraw from class even temporarily 
without obtaining permission from the Assistant Dean. 

Leave of absence will be granted to those who expect to return 
before the end of the year. 

Honorable dismissal will be granted to those who wish to transfer 
to another. College of the University and to those going elsewhere, 
provided in either case they are in good standing. (The written 
approval of parent or guardian is generally required.) 

Engineering students must obtain this permission or dismissal 
from the Assistant Dean. 


: SOCIETIES 


27. The Engineering Council.—The Engineering Council of 
the University of Michigan, formed under a constitution in 1927, 
is an organization of students representing all departments of the 
College of Engineering. Its members are the presiding officers of 
the student branches of the American Institute of Electrical Engi- 
neers, the American Institute of Chemical Engineers, the American 
Society of Mechanical Engineers, and the American Society of Civil 
Engineers; of Tau Beta Pi, Sigma Rho Tau, Triangles, and Vulcans; 
of the Quarterdeck, Aero, and Transportation clubs; the presidents 
of the freshman, sophomore, junior, and senior classes, together with 
one special representative from the sophomore class to serve for three 
years, and two representatives from the junior class to serve for two 
years; and the editor of the Michigan Technic. The Council aims to 
co-ordinate the activities of the various technical societies and clubs, 
to assure continuity in policy for the classes, and to develop co-opera- 
tion between the student body and the faculty. 


The Michigan Technic.—The students publish monthly for 
eight months of the school year a magazine called the Michigan 
Technic, which contains articles contributed by alumni, faculty, and 
students on technical topics and other matters of interest in the 
College. 


Student Branch, American Society of Civil Engineers.— 
This chapter was founded in 1923. At the present time its member- 
ship consists of civil engineering students from the sophomore, junior, 
and senior classes who are in good standing in the University. New 
members are elected each term upon written application. 


Mechanical Engineering Section.—This section of the general 
society is also a student branch of the American Society of Mechan- 
ical Engineers. Meetings of the section are held about once a month. 
Some of the meetings are of a purely social nature while others are 
addressed by members of the faculty or by outside engineers and 
business men on subjects of general interest to the profession. 
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Electrical Engineering Section.—This section is a student 
branch of the American Institute of Electrical Engineers. In joining 
it, the student makes a connection which usually extends through- 
out his whole professional life after graduation, and which helps him 
materially by furnishing opportunities for advancement. The meet- 
ings, which are held twice each month, are managed entirely by the 
students, who procure speakers from among themselves or from 
professionals in the field, and who derive valuable experience in self- 
expression, aS well as technical knowledge, from the discussions which 
they must make for themselves. Each member of the branch receives 
Electrical Engineering, which is issued once each month. 


Chemical Engineering Section.—This section is a _ student 
branch of the American Institute of Chemical Engineers. The student 
branch holds meetings where subjects of professional interest are 
discussed. It has been assigned a clubroom in the East Engineering 
Building. 


The Transportation Club is an organization formed by students 
with a mutual interest in the general subject of transportation. 
It forms a common meeting ground for students of railroads, high- 
way engineering and transport, aeronautics, marine engineering, busi- 
ness administration, and economics. Because of its universal nature, 
it has developed a general appeal to the student body, and the 
monthly meetings are addressed by prominent engineers. 


Tau Beta Pi, the national engineering honor society, has a 
chapter in the College of Engineering. For membership in this society 
good scholarship is essential. 


The National Society of Sigma Xi has a chapter in the Uni- 
versity. The aim of the society is to encourage research. High 
scholarship and the promise of ability in research are required of its 
candidates. 


The Stump Speakers’ Society of Sigma Rho Tau.—This is a 
branch of the intercollegiate engineering speakers’ society founded at 
the University of Michigan to develop ability in public discussion 
and debate. The major object of the organization is to ensure a 
closer bond of understanding between the applied scientist and the 
general public through the development of speech activities among 
colleges of architecture, engineering, and technology. The society 
has a package library and clipping service in its library reference 
room in the West Engineering Building. It debates national engi- 
neering problems with local societies and adjacent branches. 


Phi Eta Sigma, a national honorary society for freshman men, 
elects members each year on the basis of high scholarship. 


Phi Kappa Phi, a national scholastic honor society, elects its 
members each year from the senior classes of all schools and col- 
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leges on the basis of scholarship, personality, and service to the 
University. 


FELLOWSHIPS 


28. About thirty fellowships and scholarships are open to stu- 
dents in the Graduate School. Appointment is for the term of one 
year, but appointees are eligible for reappointment. An appointee is 
not required to render any service to the University aside from that 
involved directly in the responsibilities of the fellowship or scholar- 
ship assigned. It is expected that appointees devote all their time 
to their graduate work. 

A distinction is drawn between fellowships and scholarships, the 
former, besides carrying the larger stipend, being assigned to the 
students of more experience and more clearly proved ability and 
independence in graduate study and research. 

A list of these, with the conditions governing them, are given in 
a special bulletin on Scholarships, Fellowships, Prizes, and Loan 
Funds, which will be sent by the Registrar of the University upon 
request. 


SCHOLARSHIPS, PRIZES, AND STUDENT AIDS 


29. A limited number of University scholarships are given in 
the Graduate School which provide a stipend equal to the amount 
of the term fees, but not miscellaneous fees, and are open to 
residents of the state of Michigan who are graduates of the Uni- 
versity of Michigan. 


American Bureau of Shipping Prize—A prize of $100 is of- 
fered each year by the American Bureau of Shipping to the student 
in Naval Architecture and Marine Engineering who obtains in the 
regularly prescribed courses the highest average for the last two 
years of the curriculum. 


Joseph Boyer Fund.—Established in 1938 by gift from Mrs. 
Henry E. Candler, Grosse Pointe, Michigan, as a memorial to her 
father. The income is to be used for the benefit of a member of the 
junior or senior class in the College of Engineering. The recipient 
of the award must be partially or entirely supporting himself in 
college, and must have shown himself to be a loyal American citizen. 


University Scholarships 


Cornelius Donovan Scholarships.—These scholarships were 
established in 1922 by a bequest of Cornelius Donovan, C.E., ’72, 
Eng.D.(hon.), ’12, for award to meritorious senior students in en- 
gineering who are working their way through college. These scholar- 
ships are awarded in amounts of $200 each. To be eligible, students 
must be American citizens, partially or entirely self-supporting, and 
must have completed a minimum of forty-five units of work at the 
University of Michigan with a minimum general average of 2.5. 
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Applications must be filed in the office of the Assistant Dean of En- 
gineering before April 1. The awards are published in May and are 
paid in the amounts of half of the award when the recipients have 
enrolled for the fall term and half when they have enrolled for the 
spring term of the following year. 


Robert Campbell Gemmell Memorial Scholarships.—This 
scholarship fund in memory of her brother, Robert Campbell Gem- 
mell, B.S.(C.E.), ’84, C.E., ’95, M.Eng.(hon.), 713, was founded in 
1926 by Mrs. Lillian Gemmell Boal (Mrs. S. H. Boal) of Oakland, 
California, by a gift to the University of $10,000. It is available for 
freshman or sophomore students in the College of Engineering who 
are of general worthiness and deserving character. These scholarships 
are awarded in amounts of about $100 each. To be eligible, students 
must be American citizens, partially or entirely self-supporting, and 
must have completed a minimum of fifteen units of work at the 
University of Michigan with a minimum general average of 3.0. 
Applications must be filed in the office of the Assistant Dean of En- 
gineering before April 1. The awards are published in May and are 
paid in full in September after the recipients have enrolled for the 
first term of their sophomore year. 


Harriet Eveleen Hunt Scholarships.—This trust fund was es- 
tablished in 1937 by Mr. Ormond E. Hunt, B.S., ’07, M.E.(hon.), 
32, as a memorial to his mother. The income from the fund is dis- 
tributed in annual awards. To be eligible, students must be American 
citizens, partially or entirely self-supporting, and must have completed 
at least fifteen semester hours of work at the University of Michigan 
with a minimum average of 2.5. Application must be filed in the 
office of the Assistant Dean of Engineering before April 1. The 
_ awards will be paid the same as the Donovan Scholarship. 


Simon Mandlebaum Scholarships.—These scholarships were 
established in 1929 by the late Mary S. Mandlebaum (Mary S. 
Mandelle) of Detroit, Michigan, in memory of her father, Simon 
Mandlebaum. These scholarships are awarded in amounts of about 
$400 each. To be eligible students must be American citizens, partially 
or entirely self-supporting, and must have completed a minimum of 
forty-five hours of work applicable for the degree. They must have 
been in residence at the University of Michigan for at least one year. 
Applications must be filed in the office of the Assistant Dean of 
Engineering before April 1. The awards are published in May, and 
are paid in equal amounts when the recipients have enrolled for the 
first and second terms respectively of the following school year. 


Frank Sheehan Scholarship in Aeronautics.—This scholarship 
was founded in 1929 by Miss Mildred Sheehan as a memorial to 
her brother, Frank P. Sheehan, a student in the University from 
1917 to 1919 and in 1924-25. The income on this gift of $20,000 is 
used as a scholarship or scholarships for students who intend to 
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follow a career in aeronautics or aeronautical engineering. It is avail-_ 
able to students who have completed at least two years’ work in the 
College of Engineering with a grade distinctly above the average. 
Usually two scholarships are available each year. 


Minnie Hubbard Smith Revolving Fund.—This fund is dis- 
pensed as gifts to juniors and seniors in civil engineering. Appli- 
cations should be made to the Chairman of the Department of Civil 
-Engineering. 


LOAN FUNDS 


30. The following loan funds have been established especially 
for the use of engineering students who are in need of aid to com- 
plete their studies: Class of 1915 Engineering Loan Fund and Benja- 
min Sayre Tuthill Loan Fund, George H. Benzenberg Loan Fund 
and William J. Olcott Scholarship Loan Fund (not available for 
freshmen); Class of 1914 Engineering Loan Fund (for seniors, no 
interest before note matures); Class of 1917 Engineering Loan Fund 
and the John Frank Dodge Loan Fund (for juniors and seniors) ; 
Marian Sarah Parker Memorial Fund (for women); and J. B. and 
Mary H. Davis Trust Fund (Geodesy and Surveying). These special 
loan funds, together with a number of all-University funds which are 
open to students in engineering, are described in the bulletin, Scholar- 
ships, Fellowships, Prizes, and Loan Funds, which is available on 
request. Applications should be made to the Dean of Students, Room 
2, University Hall. 


DEGREES CONFERRED IN THE COLLEGE 
OF ENGINEERING 


31. The University of Michigan confers on all graduates of the 
College of Engineering the degree of Bachelor of Science in Engi- 
neering, the diploma designating the branch of engineering that the 
student has pursued. See section 2 for programs of study. 


DEGREES CONFERRED IN THE HORACE H. RACKHAM 
SCHOOL OF GRADUATE STUDIES 


32. Graduate courses are offered in the Horace H. Rackham School 
of Graduate Studies leading to the degrees of Master of Science in 
Engineering, Master of Science in Public Health Engineering, Doctor 
of Philosophy, Doctor of Science, Civil Engineer, Mechanical Engineer, 
Electrical Engineer, Chemical Engineer, Metallurgical Engineer, Naval 
Architect, Marine Engineer, Aeronautical Engineer, and Public Health 
Engineer. 


Any student who has received a bachelor’s degree from the 
College of Engineering of this University or from some other univer- 
sity or technical school of recognized standing may enroll in the 
Graduate School for the degree of Master of Science in Engineering 
and for other higher degrees. See the Announcement of the Horace 
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H. Rackham School of Graduate Studies, which may be had on 
application. 

Students enrolled in the Graduate School must have a subject 
of specialization but studies may not be selected exclusively in the 
single department concerned with the subject. Cognate subjects should 
be selected in other departments. While it is expected that at least 
half of the work will be in a single department and also that the 
work will have unity, narrow specialization is discouraged. After 
a student has selected his department of specialization he should 
confer with the professors under whom he expects to study and with 
them arrange the details of his course. 


REQUIREMENTS FOR GRADUATION 


33. To secure a degree in the College of Engineering, a student 
must meet the following requirements: 


a) He must complete the required courses of his department. 


b) He must complete a sufficient number of electives approved 
by the head of his department to make a total of 140 credit hours 
with an average grade of 2 or above. See section 25. 

The University year is composed of three equal terms. Each 
term is the equivalent of one full semester. The credits are granted 
in semester hours. 

A credit hour represents as a ruJe 1 hour of recitation or lecture 
a week for one term, preparation for which should require 2 hours 
of study; or in the case of laboratory work, the credit hours are one- 
half to one-third of the actual hours spent in session, the time 
required depending on the necessary home work. 


c) He must spend one year in residence and complete at the 
University of Michigan a minimum of 30 credit hours of the 140 
hours required. 

d) He must obtain a total of 148 credit hours to receive degrees 
in two departments, and he must complete the requirements for both 
degrees. 

To be recommended for a degree, a student must file his applica- 
tion in 263 West Engineering, early in the term or summer session 
during which he expects to complete his work for the degree. If the 
work is not completed in the period for which the application is filed, 
the student must file an application in the term or summer session 
in which he expects to complete his degree requirements. 

All students who complete the requirements for graduation and 
are entitled to receive degrees in May are expected to be present at 
the Commencement exercises. » 


NONTECHNICAL ELECTIVES 


34. All regular students in the College of Engineering are 
required to complete not fewer than 6 hours of nontechnical electives 
selected as follows: 
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No course offered by an engineering professional department or 
by the Department of Metal Processing or of Chemistry shall be 
considered as nontechnical, except that plane trigonometry and 
Chemistry 3 when taken for University credit will be accepted in 
place of nontechnical electives. 

Not more than 4 semester hours of military or naval science shall 
be considered as nontechnical. 

If as many as 6 hours in any subject except English are required 
for graduation, any hours in excess of 6 in such subject shall not be 
considered as nontechnical. 

Up to 6 hours in any subject not required in a particular pro- 
gram for graduation may be considered as nontechnical electives, 
except as limited in the preceding rules. Where less than 6 hours 
of any permissible subject is required for graduation, the difference 
between this requirement and 6 hours may be considered as non- 
technical. 

Students in aeronautical engineering are advised to elect German; 
and students in astronomy, mathematics, and physics are advised to 
elect both French and German. Students who expect to do graduate 
work in chemical engineering are urged to acquire a reading knowl- 
edge of German. 
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STUDIES OF THE FIRST YEAR 


35. There is a common first year for all students entering with- 
out deficiencies or advanced credits. After the first year, each student 
indicates the branch of engineering he expects to follow and is then 
enrolled as a student in that branch. 

In the second year there is some variation among the curricula 
for the different branches of engineering, though not so great as to 
make transfers difficult; but in the third and fourth years there are 
marked differences, and a student transferring from one department 
to another does so with difficulty and with some loss of time. 

The schedule of studies for first-year students is as follows: 


FIRST TERM SECOND TERM 
COURSES HOURS COURSES HOURS 
Math. 13 (Alg. and Anal. Math. 14 (PI. and Sol. 
RCO ate ooo. cere ce ds 4 Anal.*Geom! 2% oeeees: 4 
Pris iisi eles) Sts ee sk. ss 3 wENiglisht Queen ete sce 2 
PASDBUSH Meee ce hg ooo dee 1 *English (Group II) ..... 2 
1g ge ig ba) Sas a ee en Sa 3 DYAWINE S2itiee ace wre Re 3 
¢Chem. 5E or Ch.-Met. *Ch.-Met. Eng. 1 and 
Eng. 1 and Metal Metal Proc. 2 or 
BOC PD” Shire oe pee a 5 Chente sic, ss02 2s ane 5 
Assembly = fl 0.60500 a5 0 Assembly <2 8 Gace cee 0 
Physical Ed. or Mil. or Physical Ed. or Mil. or 
Nav. Science ...... 0 or 1 Nav. Science ...... 0 or 1 
16 or 17 1GVOTsL7 


Physical education two or three times a week throughout the year 
(without credit in hours) is required of all first-year students, unless 
military or naval science (1 hour’s credit each term) is elected as a 
substitute. Enrollment in military or naval science is for a period of 
four terms. 

Schedules of studies for later years will be found under the 
work of the various degree-conferring departments. 

The above schedule assumes that the student has presented for 
admission the full requirement in algebra and geometry, and also 
trigonometry and chemistry as described in section 6a. Should the 
student have entered without trigonometry or chemistry, or both, 
the schedule will be modified by substituting Mathematics 7 or 8 for 
Mathematics 14 and/or Chemistry 3, first term, followed by Chem- 


*If modern language is elected, it may be classified here and the English 
postponed. See section 34 
f See note, section 39. 
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istry 4, second term, in place of Chemistry 5E. The student entering 
without solid geometry will take Mathematics 6 without credit. 

In case the admission requirements have been fully met on 
entrance, the trigonometry described in section 6a and Chemistry 3 
taken in college will give credit toward graduation as nontechnical 
subjects. See section 34. 

The classifier in consultation with the student will arrange a 
schedule intended to adjust the irregularities as quickly as possible. 
Students are required to remove all deficiencies, with the exception 
of physics, during this first year, unless granted an extension of 
time for their removal. See section 22. 

The University year is composed of three equal terms. Each 
term is the equivalent of one full semester. The credits are granted 
in semester hours. 


NONPROFESSIONAL COURSES 


36. In the following sections are listed courses given entirely, 
or primarily, for students in engineering, and in addition those 
courses which frequently are elected by them. For other courses 
see the Announcements of the College of Literature, Science, and 
the Arts, the School of Business Administration, and others. 

A course in another college that is listed in any engineering 
curriculum may be elected by our students without special formality ; 
but the approval of the deans, readily obtained, may be required 
when the course is not intended for engineers. Lack of proper 
preparation for the course is sufficient reason for approval to be 
refused. 

Besides the departments listed below, in which our students 
make frequent elections, there are many others which freely and 
-hospitably receive our students. The College of Engineering in the 
same way receives students from other colleges of the University. 


37. BACTERIOLOGY AND WATER ANALYSIS 


Professor SouLE, Assistant Professor Emerson, and Dr. MICKELSON. 


105. Water Analysis. Open to students of sanitary engineer- 
ing and to others who are qualified. Tu and Th afternoons. 1552 
East Medical Building. Two hours credit. First half of the fall term. 


105a. Special Problems in Water Analysis. Hours and credit 
to be arranged. Each term. 


110. General Bacteriology. Lectures and recitations are given 
during the spring term. Qualified students from all schools and 
colleges may elect this course as it is the only lecture course offered 
by the department. Prerequisite: Chemistry 53. Four hcurs credit. 
Spring term. 
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111A. Practical Bacteriology. A laboratory course open to stu- 
dents other than those of the Medical School. Prerequisite: Chemistry 
53. Three hours credit. Second half of the fall term. 


[111E. Practical Bacteriology. Open only to students of sani- 
tary engineering. Three afternoons each week. 2552 East Medical 
Building. Two hours credit. Second half of the fall term, begin- 
ning in November. Omitted in 1942-43.] 


205. Microbiology. A combined lecture and laboratory course 
dealing with the chemical activities of microorganisms. Following a 
general consideration of these agents, especial attention will be devoted 
to industrial processes in which bacteria, yeasts, and molds play an 
important role. Prerequisite: Chemistry 53. Three hours credit. 
Spring term. 


38. BUSINESS ADMINISTRATION 


Professors GRIFFIN, PATON, RODKEY, JAMISON, BLACKETT, ELLIOTT, 
GAULT, RIFGEL, WATERMAN, WOLAVER, and others. 


The courses listed below are those which are deemed of special 
interest to engineering students. In the election of such courses atten- 
tion is called to the administrative rules of the School of Business 
Administration which affect elections as follows: 

1. No student shall elect courses in* the School of Business 
Administration who does not have at least third-year standing. 

2. Juniors may elect courses numbered 1 to 199 inclusive, pro- 
vided they have a scholastic rating of 2.5. 

3. Courses numbered above 200 may be elected only by properly 
qualified graduate students and are not open to juniors and seniors. 

For a description of courses in Business Administration, see the 
Announcement of that School. 


39. CHEMISTRY 


Professors SCHOEPFLE, WILLARD, BARTELL, FAJANS, and BACHMANN; 
Associate Professors FERGUSON, ANDERSON, HALFORD, BROCK- 
way, and McALPINE; Assistant Professors CARNEY, MELOCHE, 
Hopces, WEATHERILL, CASE, SOULE, and GILLETTE; Dr. Horn- 
Inc and Dr. KELLER. 


The aims of the fundamental course in general chemistry, required 
of all engineering students, are primarily the development of a 
scientific attitude and the acquisition of such chemical facts as form 
a part of the store of knowledge of any well-informed person. Fur- 
ther courses in analytical, organic, and physical chemistry are required 
of students in chemical engineering. 

The Chemistry Building provides excellent facilities for the work 
of all the Schools and Colleges of the University. Lecture and class- 
rooms, laboratories for class instruction and individual research, a 
fully equipped stock room, and the chemical library are all located 
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in the one building. The library contains about 11,000 volumes and is 
especially rich in complete sets of journals; 114 journals are currently 
received. 


COURSES IN CHEMISTRY 


3, 4. General and Inorganic Chemistry. The chemistry of 
the nonmetallic elements (Chem. 3) and of the metallic elements 
(Chem. 4), with special emphasis upon the interpretation of chemical 
phenomena from the viewpoint of modern theory. Two lectures, two 
recitations, and two two-hour laboratory periods. Chem. 3 is a pre- 
requisite for Chem. 4. Four hours credit each. Each term. 


5E. General and Inorganic Chemistry. The fundamental 
principles of chemistry and a study of the more important elements 
and compounds, omitting the common nonmetallic elements. Two 
lectures, two recitations, and. two three-hour laboratory periods. Open 
to students who have presented a unit of chemistry for entrance and 
have passed the placement examination given during the Orientation 
Period. All other students should elect Chem. 3, credit for which 
will be counted as a nontechnical elective. Five hours credit. Each 
term. 


21E. General and Analytical Chemistry. Includes systematic 
qualitative analysis for the more important metals and acids, the 
principles of chemical equilibrium, and the simpler methods of 
volumetric analysis. Three lectures or recitations and two three-hour 
laboratory periods. Prerequisite: Chem. 5E or 4, or equivalent. Four 
hours credit. Each term. 


41. Quantitative Analysis. Includes the study of gravimetric, 
volumetric, and electrolytic methods, and the analysis of simple 
mixtures. The solution of stoichiometric problems is emphasized. 
Two recitations and three four-hour laboratory periods. Prerequisite: 
Chem. 21E. Four hours credit required. May be taken for five hours. 
Each term. 


53. Organic Chemistry. Intended for students who desire a 
more elementary course than Chem. 67E and 169E. Four lectures or 
recitations. Prerequisites: Chem. 5E or 4, or equivalent. Four hours 
credit. Each term. 


67E. Organic Chemistry. The properties and classification of 
carbon compounds. Lectures and recitations. Prerequisite: Chem. 21E. 
Three hours credit. Each term. 


85E. Elementary Theoretical and Physical Chemistry. The 
fundamentals of physical chemistry with particular emphasis on the 


* Engineering students entering without chemistry will elect Chem. 3 and 4. 
Those presenting an approved unit of chemistry for entrance will take Chem. 5E 
unless advised to elect Chem. 3 and 4 as a result of the Orientation Period 
examination. All students satisfactorily completing the work will be allowed 
credit fur Chem. 3 as a nontechnical elective. 
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solution of problems. The subjects treated include the gaseous, liquid, 
and solid states, solutions and thermochemistry. Three lectures or 
recitations. Prerequisites: Chem. 21E or equivalent, Phys. 46, and a 
knowledge of calculus. Three hours credit. Each term. 


87E. Elementary Theoretical and Physical Chemistry. A 
continuation of Chem. 85E. Special emphasis will be placed on the 
subjects of chemical equilibrium and chemical kinetics. Three lectures 
or recitations. Prerequisite: Chem. 85E or its equivalent. Three hours 
credit. Each term. 


141. Advanced Quantitative Analysis. The analysis of some 
technical products, including coal, iron, and other ores, a silicate rock, 
and ferrous and nonferrous alloys. Lectures and quiz, twice a week; 
laboratory, two or three periods a week. Prerequisites: Chem. 41 
and Phys. 36. Four or five hours credit. Fall and spring terms. 


169E. Organic Chemistry. A continuation of Chem. 67E. 
Lectures, recitation, and laboratory. Prerequisite: Chem. 67E. Five 
hours credit. Each term. 


171. Electrochemistry. An elementary treatment of the fun- 
damentals of the subject. Two lectures. Prerequisite: Chem. 87E. 


- Two hours credit. Fall term. 


185, 186. Physicochemical Measurements. Methods for the 
determination of molecular weight, viscosity, surface tension, reaction 
rate, solubility, etc., optical measurements with polarimeter, refrac- 
tometer, spectrometer. Laboratory work. Must be preceded or ac- 
companied by Chem. 41 and 85E. Two to four hours credit. Each 
term. 


188. Physical Chemistry. A course in the fundamentals of 
physical chemistry particularly for students enrolled in the Cur- 
riculum in Physics, others by special permission. Four lectures. Pre- 
requisites: Chem. 4 or 5E, 21E, and calculus. Four hours credit. 
Spring term. 


234. Physicochemical Methods in Quantitative Analysis. 
Lectures and laboratory work. Prerequisites: Chem. 87E and 141. 
Two hours credit. Spring term. 


253. Advanced Organic Chemistry and Ultimate Analysis. 
Laboratory work and reading. Prerequisite: Chem. 169E. Two to 
five hours credit. Each term. 


255. Advanced Organic Chemistry. The commercial prepa- 
ration of ‘intermediates and dyes, and certain topics in the theory of 
organic chemistry. Two lectures and reading. Prerequisite: Chem. 
169E. Two hours credit. Fall term. 
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256. Advanced Organic Chemistry. The industrial applica- 
tion of some catalytic processes, and the synthesis of plastics, rubber, 
fibers, etc. Two lectures and reading. Prerequisite: Chem. 169E. 
Two hours credit. Spring term. 


285. Physicochemical Measurements. A_ continuation of 
Chem. 185, 186. The work includes electrical measurements such as 
conductivity, transport numbers, and electromotive force, work with 
the hydrogen electrode, experiments with colloids, and the determina- 
tion of some of the more important physicochemical constants. One 
to four hours credit. Each term. 


291. Colloid Chemistry. The fundamental principles. Two lec- 
tures. Open only to those obtaining permission of the instructor. 
Two hours credit. Fall term. 


294. Colloid Chemistry Laboratory. An application in the 
laboratory of the principles of colloid chemistry. Laboratory work. 
Must be preceded or accompanied by Chem. 291. Two hours credit. 
Spring term. 


40. ECONOMICS 


Professors SHARFMAN, PATON, DICKINSON, WATKINS, ELLIOTT, HABER, 
and Peterson; Associate Professors Forp and Hoover; Assistant 
Professor Lainc; and Mr. PALMER. 


Economics 53 and 54 are introductory courses designed especially 
for students in the College of Engineering and are prerequisites to 
the election by engineering students of the more advanced courses 
in the Department of Economics listed below. However, upperclass- 
men may take Economics 71, 173, and 175 without having had Eco- 
nomics 53 and 54. For further details with respect to these courses 
and for additional courses in the field of economics, consult the 
Announcement of the College of Literature, Science, and the Arts. 


Students who elect any course without first completing the 
necessary prerequisites will be denied credit in that course. 


COURSES IN ECONOMICS 


53, 54. General Economics. For students of the College of 
Engineering, of Architecture and Design, and of other professional 
schools or colleges. These courses offer a general survey of economic 
principles and problems, with primary emphasis on the latter during 
the spring term. Students successfully completing these courses will 
be admitted to advanced study in economics. Economics 53 is a 
prerequisite to Economics 54. Not open to freshmen. Three hours 
credit each. Fall and spring terms. 


71, 72. Accounting. The concepts and procedures of accounting 
from the standpoint of investors and business management are empha- 
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sized. Economics 71 is a prerequisite to Economics 72. Not open to 
freshmen. Three hours credit each. Fall and spring terms. 


101, 102. Money and Credit. A survey course dealing with the 
nature and functions of money and credit and giving attention to 
commercial banking, central banking and Treasury policies, the for- 
eign exchanges, and current problems of monetary management and 
reform. Prerequisites: Economics 53 and 54. Economics 101 is a - 
prerequisite to Economics 102. Three hours credit each. Economics 
101, fall and spring terms; Economics 102, spring term. 


121. Labor I. Introductory course dealing with background 
and development of the American labor movement. Considers prob- 
lems of workers and labor unrest, including insecurity, wages, and 
collective bargaining. Appraises possible remedies by employers, 
unions, and the government. Prerequisites: Economics 53 and 54. 
Three hours credit. Fall and spring terms. 


122. Labor II. Considers employers, unions, and the govern- 
ment as possible agents to deal with problems raised in the preceding 
course, with emphasis on trade union history, organization, and 
policies and on labor legislation. Prerequisite: Economics 121. Three 
hours credit. Spring term. 


123. Social Security I. Surveys the economic basis for social 
insurance; the national income and its distribution; the problems of 
unemployment, old age dependency, illness and other causes of loss 
or inadequacy of income. Considers the development and significance 
of the social insurance movement in the United States and compares 
American experience with foreign social insurance measures. Pre- 
requisites: Economics 121 and 122. Three hours credit. Fall term. 


124. Social Security II. Social insurance legislation, especially 
unemployment compensation laws, old age, illness, disability, and 
survivor insurance. Economic, actuarial, and administrative problems. 
Prerequisites: Economics 123 or 121 and 122 and permission of the 
instructor. Three hours credit. Spring term. 


131. Corporations. A study of large enterprises and especially 
of the corporate form of organization and corporation financing, 
with emphasis on the public interest therein and on government 
policies. Prerequisites: Economics 53 and 54. Three hours credit. 
Fall term. 


133. Railroad Regulation. Deals primarily with the. nature 
and problems of the railroad industry from the standpoint of govern- 
ment regulation, but is also concerned with the fundamental issues 
involved in the more general field of public control of industry. 
Prerequisites: Economics 53 and 54. Three hours credit. Fall term. 


134. Public Utility Regulation. Deals primarily with the 
nature and problems of the so-called public utilities from the stand- 
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point of government regulation, but is also concerned with the fun- 
damental issues involved in the more general field of public control 
of industry. Prerequisites: Economics 133 or 131. Three hours credit. 
Spring term. 


153. Modern Economic Society. A general survey of economic 
principles and their applications, particularly to economic problems 
of war. For seniors and graduates who have had no course in eco- 
nomics. Does not admit to advanced courses. Three hours credit. 
Fall and spring terms. 


173. Fundamentals of Accounting. A survey course which 
emphasizes cost determination and financial statements. Three hours 
credit. Fall and spring terms. 


175. Elementary Economic Statistics. An introduction to the 
principal methods of statistical analysis as applied to economic prob- 
lems. About half of the work consists of laboratory practice. Not 
open to freshmen. Three hours credit. Fall and spring terms. 


181. Public Finance. A study of the principles and problems 
of governmental finance—federal, state, and local. Attention is directed 
to an analysis of federal and state fiscal policies, the shifting and 
incidence of taxation, and the economic effects of public expenditures 
and indebtedness. Prerequisites: Economics 53 and 54. Three hours 
credit. Fall term. 


41. ENGLISH 


Professors BRANDT, THORNTON, and BURKLUND; Associate Professors 
WENGER, DAHLSTROM, BRACKETT, WALTON, and Ecty; Mr. Mack, 
Mr. SENSEMAN, Mr. Britton, Mr. Cooke, and Mr. McEwen. 


The work in English aims to prepare the student to speak and 
write effectively, and to give him a genuine interest in reading as a 
means of enlarging his fund of ideas and enriching his background. 
Throughout his four years he is therefore afforded a liberal choice 
of courses in composition, both written and oral, and of courses in 
the appreciation and critical reading of literature. 


General Requirements.— All students of the College of Engineer- 
ing are required to take ten hours of English. Regularly, they will 
take English 1 and 2 in their first term, and English 3 in their second 
term with one of the two-hour courses listed in Group II. In addi- 
tion to this they must take, in their junior or senior year, a two-hour 
course chosen from Group III. Students in civil engineering must 
take English 6 for their upperclass requirement. 

Any student who fails to maintain a satisfactory standard of 
English in any course in the College of Engineering shall be reported 
to the office of the Assistant Dean. The Assistant Dean shall refer 
the case to the Department of English for study and recommendation. 
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The report of the department shall be made to a special committee 
composed of the Assistant Dean, the chairman of the student’s 
department of specialization, and the chairman of the Department 
of English. This committee may require the student to elect further 
work in English or may prescribe such other study as shall be deemed 
necessary. 


Grouping of Courses.—Groups I and II include courses which 
satisfy the freshman requirement. Group II offers, also, nontechnical 
electives in public speaking, composition, and contemporary literature 
to all students who have satisfied the freshman requirement. Group 
III offers courses to satisfy the upperclass requirement. Junior, 
senior, and graduate students may also take courses in this group as 
nontechnical electives. 


Library Facilities—The English Department has a special col- 
lection of several thousand volumes, which is at present located in 
the Chemical Engineering Library on the third floor of the East 
Engineering Building. 


COURSES IN ENGLISH 
Group I 


English 1, 2, and 3 are required of all engineering students. 
English 1 and 2 should be taken in the student’s first term, English 
3 in his second term. 


1. Theme Writing. An introductory course in composition and 
the study of literature. Prepared themes; frequent impromptus; 
readings in essays, prose fiction, drama, and poetry. This course is a 
prerequisite for all courses in English except English 2. Three hours 
credit. Each term. 


2. Oral Exposition. A practice course in public speaking which 
must be taken with English 1. Written outlines, extemporaneous and 
impromptu speaking, informal debates, and other oral exercises. Two 
hours of class work. One hour credit. Each term. 


3. Expository Writing. A continuation of English 1 with spe- 
cial emphasis on the longer composition. Prerequisites: English 1 
and 2. Two hours credit. Each term. 


Group II 


One of these courses must be elected to complete the freshman 
requirement; the others give credit as nontechnical electives. Except 
for English 4 and 5, in which the work is of a specialized nature, 
three to five papers, besides impromptus, are required. Prerequisites: 
English 1 and 2. 


4. Public Speaking for Engineers. A study of the problems 
of organization, illustration, and effective presentation in public 
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address, affording frequent opportunity for practice and class criti- 
cism. Two hours credit. 


5. The Scientific and Technical Lecture. The preparation 
and delivery of lectures on scientific subjects intended for scientific 
societies or for popular assemblies; presentation of technical reports 
and demonstration methods. Two hours credit. 


8. Advanced Composition. A course for students who desire 
special practice in the various forms of composition. Two hours 
credit. 


19. Contemporary Poetry. A survey of the principal British 
and American poets of the twentieth century. Readings, lectures, and 
discussions. Two hours credit. 


20. Contemporary Literature. Readings in contemporary prose 
fiction, drama, and poetry. Two hours credit. 


21. Contemporary Drama. A study of representative dramas 
from Ibsen to the present day. Two hours credit. 


22. Contemporary Novel. Reading and discussion of outstand- 
ing European and American novels from about 1890 to the present. 
Two hours credit. 


23. The Short Story. Reading and analysis of short stories 
from the nineteenth and twentieth centuries. Two hours credit. 


Group III 


These courses are open to juniors, seniors, and graduate students 
only. They may be taken for graduate credit, provided that the 
student has the approval of his department of specialization and that 
he complete additional work. Except for English 6, there is a require- 
ment of four to six prepared papers besides impromptus. Prerequi- 
sites: English 1, 2, and 3, and one course in Group II. 


6. The Technical Report. Written and oral exercises, the 
major assignments to be correlated as closely as possible with the 
technical work of the student. Open to seniors and graduates only. 
Two hours credit. 


7. Argumentation and Debate. Study of problems most com- 
monly met by engineers in furthering their projects; emphasis on 
clear, logical thinking and convincing argument; frequent opportunity 
for extemporaneous presentation of material. Two hours credit. 


24. The Professional Student and His Reading. Studies in 
literature in relation to philosophy and the social sciences. Two hours 
credit. 
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25. The Drama. An appreciative study of significant dramas 
in classical and western civilizations. Two hours credit. 


26. The Novel. Reading and discussion of major works in 
the prose fiction of the eighteenth and nineteenth centuries. Two 
hours credit. 


27. The Literature of Science. Review of the writings of em- 
inent scientists—ancient, modern, and contemporary. Two hours 
credit. 


28. American Literature. Readings in the works of represen- 
tative leaders in American thought. Two hours credit. 


29. Literary Masterpieces. Studies in the works of exception- 
al merit in the various literary forms. Two hours credit. 


30. Shakespeare. A study of eight of the principal plays. Two 
hours credit. 


42. FORESTRY AND CONSERVATION 


Professors DANA, MATTHEWS, ALLEN, GRAHAM, RAMSDELL, YOUNG, 
and Kynocu; Associate Professors R. Craic, BAXTER, and 
O’ROKE; Forest Manager Murray; Instructor PATRONSKY. 


All forestry courses are given in the Natural Science Building or 
in the Utilization Laboratory. 


COURSES IN FORESTRY 


31. Introduction to Forestry. Economic and social impor- 
tance of forestry; character, distribution, management, and utilization 
of our timber resources; influence of forests on climate, stream flow, 
and erosion; forestry as a profession. Three hours credit. Spring 
term. 


101. Dendrology. Classification, identification, characteristics, 
and distribution of the more important forest trees of the United 
States. Prerequisite: systematic botany. Three hours credit. Fall 
term. 


128. .Pathology of Wood. Recognition and control of the im- 
portant agents which cause decay and stain in wood and wood 
products. Prerequisites: Botany 1 and Forestry 162. Three hours 
credit. Spring term. 


130. Forest Entomology. Characteristics, life histories, types 
of injury, and control of insects attacking forest trees and forest prod- 
ucts. Three hours credit. Fall term. 


154. Logging and Milling. Methods and costs of logging and 
of lumber manufacture. Three hours credit. Spring term. 
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159. Wood-Using Industries. Requirements, processes, and 
products of the major wood-using industries of the United States. 
Three hours credit. Fall term. 


160. Tools of the Wood-Using Industries. Character and use 
of the principal tools, both hand and machine, employed in the wood- 
using industries. Two hours credit. Fall term. 


161. Machinability of Wood. Action of cutting edges on wood 
in the process of machining and power required for their efficient use. 
Prerequisite: Forestry 160. Two hours credit. Summer and fall 
terms. 


162. Structure and Properties of Woods. Structure, identifi- 
cation, properties, and uses of North American woods. Four hours 
credit. Fall term. 


165. Conditioning and Preservative Treatment of Woods. 
Air seasoning, kiln drying, and preservative treatment of woods. 
Prerequisite: Forestry 162. Four hours credit. Summer and fall terms. 


166. Timber Mechanics. Mechanical properties of woods and 
practical application of strength data. Prerequisite: Forestry 162. 
Two hours credit. Spring term. 


168. Chemical Utilization of Woods. Utilization of woods for 
the making of pulp and paper, artificial silk, and other cellulose 
products, and for distillation and miscellaneous products. Prerequi- 
sites: Forestry 162 and Chemistry 4 or 5. Two hours credit. Spring 
term. 


170. Lumber Grading and Specifications. American Lumber 
Standards and their application, including actual practice in lumber 
grading and identification. Prerequisite: Forestry 162. Three hours 
credit. Spring term. 


172. Plywood and Laminated Construction. Manufacture, 
properties, and utilization of plywood. Prerequisite: Forestry 162. 
Three hours credit. Spring term. 


174. Design and Construction of Containers. Kinds, charac- 
teristics, and handling of materials used in containers. Principles of 
container design and construction. Prerequisite: Forestry 162. Two 
hours credit. Spring term. 


176. Forest Economics. Economic principles and problems in- 
volved in the handling of forest lands and in the utilization and dis- 
tribution of forest products. Prerequisites: Economics 51, 53, or 153. 
Three hours credit. Spring term. 


182. Foundations of Forest Management. Preparation and 
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revision of forest working plans. Prerequisite: Forestry 115. Three 
hours credit. Spring term. 


183. Forest Valuation. Methods of appraising the value of 
forest properties; appraisal of damages; forest taxation and insur- 
ance; determination of the right use of land. Prerequisite: Forestry 
182. Three hours credit. Summer and fall terms. 


185. Forest Industry Economy. Economy in productive en- 
terprise; measuring the output of men and machines; bonus, task, 
and piece rate systems of payment; planning for minimum cost in 
logging operations. Three hours credit. Fall term. 


191. Forest and Land Policy. Development of federal, state, 
and private forest policies; forest resources and products, and their 
place in the economic and social life of the nation. Three hours 
credit. Fall term. 


194. Conservation of Natural Resources. Natural resources 
of the United States in soil, forests, minerals, and water; their contri- 
bution to the economic and social development of the country. Three 
hours credit. Fall term. 


43. GEOLOGY 


Professors LANDES, ScoTT, and Loverinc; Associate Professors Hus- 
sEY, G. M. Enters, KeELLuM, BELKNAP, and EARDLEY; Assistant 
Professors SENSTIUS and STANLEY; Dr. Witson, Dr. GREGorY, 
and others. 


The Department of Geology is located in the Natural Science 
Building, occupying the northern half of the eastern front and extend- 
ing through the four floors of the building. 


COURSES IN GEOLOGY 


11. Introductory Geology. A general course leading to an un- 
derstanding of the principles of physicak and structural geology, re- 
quired of students of civil engineering and geodesy and surveying, and 
open to others as an elective. Lectures, recitations, laboratory, and 
excursions. Four hours credit. Each term. 


For other courses in geology to which students of engineering are 
eligible, see the Announcement of the College of Literature, Science, 
and the Arts. It is suggested that Geology 12 (Historical Geology), 
131 (Soil Geology), and 40 and 43 (Economic Geology) are especially 
useful courses for engineering students. 


Summer Session 


Geology 11 will be given at Camp Davis, Wyoming, starting with 
the summer of 1942. This course will run for four weeks and will 
follow immediately after the close of the courses in geodesy and 
surveying given by the Department of Civil Engineering. (The dates 
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for Geology 11, in 1942, are August 7 to September 4.) Also given 
at Camp Davis are Geology 73 and other courses in field geology. 

Two courses in physiography, Geology 122 and 171, will be given 
during the summer session at Ann Arbor. 


Summer Term 


Geology 11, 12, 40, and 65 will normally be given during the 
summer term. 


44. MECHANISM AND ENGINEERING DRAWING 


Professor M1LLER; Associate Professors FINcH, PALMER, and HOBART; 
Assistant Professors Potts, BuKkovsky, CLARK, COLE, EICHEL- 
BERGER, ORBECK, SMITH, SCHRUBEN, and LAKE. 


The subjects of Engineering Drawing 1, 2, and 3 comprise the 
total course in engineering drawing in the four-year curriculum. The 
content of these three subjects has been arranged to include elemen- 
tary engineering drawing and descriptive geometry. The emphasis is 
on the language of drawing because there is not sufficient time avail- 
able in the four-year curriculum to master both the language and the 
art. Furthermore, the art of drawing has become subordinated to the 
language in modern production methods and procedures in design. It 
is a thorough mastery of the language of drawing which the engineer- 
ing student requires for his courses in design, laboratory demonstra- 
tions, and later professional service. 


COURSES IN ENGINEERING DRAWING 


1. Elementary Engineering Drawing. The principles of or- 
thographic projection; practice in the making of working drawings; 
correct drafting-room practice in conventional representation; the use 
of instruments; practice in lettering: freehand for dimensions and 
notes, and mechanical for titles; reading and checking of drawings; 
drill on geometric constructions; instruction on blue and brown print- 
ing; practice in tracing; original drawing on tracing papers. Three 
two-hour drafting-room periods, three hours homework a _ week. 
Three hours credit. Each term. 


2. Descriptive Geometry. Has been outlined and the prob- 
lems chosen to accomplish the principal purpose of developing work- 
ing facility in solving the five principal and basic geometrical prob- 
lems of engineering. These are determination of any and all problems 
of distances, all problems of angles, all problems of intersection of 
any line with any surface, all problems of intersection of surfaces, and 
all problems of plane dimensions, areas, and patterns of developable 
surfaces. Since no other subject in the engineering curricula gives 
instruction on the methods of solving these vital problems of all en- 
gineering design it has been felt wise to shape the subject of this 
course to the purpose. The subject covers at the same time, how- 
ever, the principles of engineering descriptions of engineering proj- 


METAL PROCESSING 45 


ects. Three two-hour drafting-room periods, three hours homework 
a week. Prerequisites: Solid Geom. and Eng. Draw. 1. Three hours 
credit. Each term. 


3. Advanced Engineering Drawing. Instruction includes en- 
gineering sketching of models in orthographic, isometric, and oblique 
projection; practice in the making of working drawings from sketches; 
sketching of engineering ideas and plans; the principles of land plats, 
contours, and profiles; the principles of graphical presentation of 
facts; structural drafting; practice in reading of drawings by analysis 
of structures. Two two-hour drafting-room periods, two hours home- 
work a week. Prerequisites: Eng. Draw. 1 and 2. Two hours credit. 
Each term. 


11. Engineering Drawing. Elementary drawing for forestry 
students. Use of instruments, geometric constructions, lettering prac- 
tice, orthographic projection, dimensioning, and elementary working 
drawings. Drawing assignments are taken as far as possible from 
subject material with which the forestry student will later have con- 
tact. One three-hour drawing period a week. One hour credit. Spring 
term. 


12. Graphical Presentation and Computation. Analysis of 
the construction and use of charts. Study of the purpose, scope, and 
use of chart forms with reference to the presentation of specific data. 
Construction and use of computing charts, including nomographs. 
Two-hour period to be arranged. Prerequisites: Eng. Draw. 1, 2, and 
3. Two hours credit. Each term. 


45. METAL PROCESSING 


' Professor Boston; Associate Professor GILBERT; Assistant Professors 
COLWELL and SPINDLER; Mr. GAuTHIER, Mr. TRUCKENMILLER, 
Mr. LissEtL, Mr. TELFER, Mr. GRENNAN, and Mr. PARKER. 


The object of the courses in metal processing is to acquaint engi- 
neering students with fundamental principles, modern methods, and 
industrial applications relating to all phases of metal processing. 
Metallurgy, design, and methods of fabricating materials are corre- 
lated with manufacturing processes. 


The Metal Processing Laboratories occupy four floors in the 
south wing of the East Engineering Building. Classrooms and locker 
rooms are arranged adjacent to the laboratories. An electric freight 
elevator serves all floors. Materials, such as sands, refractories, smith- 
ing coal, coke, iron and steel scrap, and pig iron are stored in bins 
under the court of the building. 


The Machine Tool -Laboratory, 60 by 130 feet, is on the first 
floor and has been carefully arranged to demonstrate the two types 
of machine-shop methods, toolroom and production. One part of the 
laboratory contains one or more of each of the principal types of 
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machine tools used in toolrooms. In another part of the laboratory, 
the machines are arranged to give the student a perspective of the 
machines, tools, and methods used in the manufacture of articles in 
production. 


The Machinability Laboratory, on the second floor, contains 
drill presses, lathes, and millers equipped with dynamometers, po- 
tentiometers, wattmeters, and special instruments to study problems 
of machinability and metal cutting. Equipment for metallographic 
work, hardness inspection, surface finish studies, and vibration test- 
ing is also available. 


The Design Room on the second floor will accommodate twenty 
students majoring in die design, machine tool design, and other 
phases of tool engineering. 


The University Instrument Shop, on the second floor at the 
east end, is equipped for fine instrument work. Research apparatus 
for the University is constructed. This work is handled by a per- 
manent staff of instrument makers and is independent of instruction 
given to students. 


The Working, Treating, and Welding Laboratory, 60 by 100 
feet, on the third floor, is equipped with a wide variety of machines 
and equipment used in forging, welding, brazing, heat-treating, and 
testing steel. 


The Foundry Laboratory, 60 by 130 feet, on the fourth floor, 
is divided into the melting, molding, coremaking, testing, and clean- 
ing divisions. Cleaning equipment, and equipment such as melting 
furnaces, core racks and ovens, and benches are available; also sand- 
testing and core-testing machines for routine instruction and research. 


The Gaging and Measuring Laboratory, 36 by 24 feet, is lo- 
cated in Room 2311 on the second floor, south wing of the East 
Engineering Building. This laboratory contains equipment to illus- 
trate the use, operation, and design of measuring and gaging instru- 
ments. Measuring and gaging devices are available for making 
measurements of forms, angles, and sizes. Surface plates, projectors, 
comparators, standard centers, master blocks, sine-bar fixtures, micro- 
scopes, and other standards and accurate measuring devices complete 
the equipment for high-quality work. 


COURSES IN METAL PROCESSING 


2. The Working, Treating, and Welding of Steel is an intro- 
ductory study of the principles and practice relating to the processing, 
properties, and application of wrought-steel’ products. Melting prac- 
tice in relation to the classification and specifications for steel is con- 
sidered. The effects of mechanical working, heat-treating, and welding 
on the microstructure and physical properties of carbon and alloy con- 


METAL PROCESSING 47 


structional and tool steels are studied in the classroom and evaluated 
in the laboratory. One recitation and one three-hour laboratory 
period a week. Must be accompanied by Chem. Eng. 1. Two hours 
credit. 


3. Foundry. A study of the principles and practice relating to 
the production of. gray iron, malleable iron, steel, brass, bronze and 
aluminum castings and their application. The constitution and prop- 
erties of molding sands, core sands, and metal are considered in 
detail. Principles of design, risering, and gating also are discussed. 
Attention is given to the design, production, welding, and heat-treat- 
ment of castings. Two recitations and two three-hour laboratory 
periods a week. Prerequisite: Metal Proc. 2. Four hours credit. 


4. Machine Shop. Planned to give a student a clear concep- 
tion of the relation between design, fabricated form and type of ma- 
terial, and manufacturing processes used in the production of parts in 
small, intermediate, and large quantities. Studies are made of all types 
of metal cutting and forming operations and their machines, tools, 
and accessories. Two recitations and two three-hour laboratory 
periods a week. Prerequisites: Metal Proc. 2 and Eng. Mech. 2. 
Four hours credit. 


5. Welding. Gas, arc, resistance, atomic hydrogen, and ther- 
mit welding; oxygen and arc cutting; manual and automatic pro- 
cedures; metallurgy of welds in ferrous and nonferrous metals, and 
all phases of the economics and application of welding are studied. 
One lecture and one three-hour laboratory period a week. Prerequi- 
site: permission of the instructor. Two hours credit. 


8. Foundry Costs and Organizations. A study of foundry 
costs methods, foundry records, and standard instructions for foun- 
dry operations. Lectures and assignments. Prerequisite: Metal Proc. 
3. Two hours credit. 


9. Foundry. This is a study of the melting, molding, core- 
making, and cleaning divisions of foundry practice; of the manufac- 
turing processes used in the production of gray iron, malleable iron, 
steel, and the nonferrous alloys; of the constitution and properties of 
the different cast metals; and of the methods used in controlling the 
operations in the foundry. For students pursuing metallurgical engi- 
neering. One hour in the classroom and three hours in the laboratory 
each week. Two hours credit. 


10. Measuring and Gaging. Standards of measurement, me- 
chanical dimensional control, and equipment and methods used in 
measuring and gaging in manufacture are studied. The facilities of 
the Measuring and Gaging Laboratory are available for practice. 
Prerequisite: Metal Proc. 4. Two hours credit. 


48 COLLEGE OF ENGINEERING 


12. Advanced Working, Treating, and Welding of Steel. 
Further work on these subjects may be elected by making arrange- 
ments with the instructor. Prerequisite: Met. Eng. 3 or 7. Work in 
the field of welding should also be preceded by Metal Proc. 5. 


13. Advanced Foundry. For those students who are especial- 
ly interested in the foundry branch of engineering, advanced foundry 
instruction is offered on special problems. Arrangements are to be 
made with the instructor. 


14. Advanced Machine Shop. For correlating design and pro- 
duction, students may, working separately or in groups, prepare com- 
plete manufacturing drawings of a device, carefully select the type 
and form of material for each part, and then actually construct it. 
Arrangements are to be made with the instructor. Prerequisite: 
Metal Proc. 4. Two or more hours credit. 


107. Metal Stamping, Die Casting, and Plastic Molding. 
The characteristics and properties of products manufactured by 
metal-stamping, die-casting, and plastic-molding processes are studied. 
These processes constitute an important supplement to the machining 
processes for large-quantity production of mechanical goods. Em- 
phasis is placed on the processing, comparison of materials, the design 
of the product as affected by the characteristics of the process, and 
relative costs. Two lectures and one three-hour design period per 
week. Prerequisite: Metal Proc. 4. Two hours credit. 


108. Jigs, Fixtures, and Machining Tools. A study is made 
of factors involved in large-quantity production by the machining 
processes. Machine tools and their uses, the application of theories of 
machinability to cutting practice, and the design of jigs, fixtures, and 
small tools are reviewed. Preliminary design computations and cost 
estimates are made. Two lectures and one three-hour design period 
per week. Prerequisites: Metal Proc. 3 and 4; Metal Proc. 10 is de- 
sirable. Two hours credit. 


109. Machinability. Advanced studies are made of metal cut- 
ting from theoretical and practical viewpoints. Reference reading 
and laboratory experiments are carried out. Experimental data are 
compiled into charts, slide rules, and mathematical equations so as 
to be of value in practice. Prerequisite: Metal Proc. 4. Two or more 
hours credit. 


110. Materials for Aircraft Construction (Aero. Eng. 17). 
Designed for aeronautical engineering students to acquaint them with 
materials used in the design of aircraft. Numerous materials are stud- 
ied as to their costs, physical and chemical properties, and the thermal 
and chemical treatment best suited for resistance to corrosion, high 
strength-weight ratio, and ease of processing. One class and one 
three-hour laboratory period each week. Prerequisites: Metal Proc. 
4 and Aero. Eng. 5. Two hours credit. 
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46. MILITARY SCIENCE AND TACTICS 


Professor GANOE; Assistant Professors EcGrrR, RENNER, HOUSTON, 

BULMER, VOLLRATH, Kors, PETERSON, and LoHIA. 

Courses in military science and tactics are offered to physically 
fit male students who are citizens of the United States. Students 
electing courses in this department are not, required to elect physical 
education. These courses are designed to give thorough groundwork 
in military subjects considered necessary as a part of the education 
of a commissioned officer. 

The courses of the first four terms comprise the basic group, 
and the courses of the next four terms comprise the advanced group. 
While taking the advanced group, members of the Reserve Officers’ 
Training Corps receive pay from the Government, which amounts to 
about $200.00. 

A deposit of $14.00 to cover property responsibility is required of 
each basic student. This deposit is returned at the completion of the 
basic course. The uniform furnished remains the property of the gov- 
ernment and must be returned. 

A deposit of $12.50 is required of each advanced-course student. 
This deposit is returned at the completion of the advanced course and 
the officer’s uniform furnished remains the property of the govern- 
ment and must be returned. 

Academic credit is given for R.O.T.C. training. 


CoNSULTATION Hours.—During registration period, 9 A.M. to 
12 m. and 1 to 4 p.m. daily, at the Department Office. 


Rifle Practice.—All R.O.T.C. students are eligible to compete 
for the rifle team. Membership on the R.O.T.C. Rifle Team depends 
on both excellence in marksmanship and compliance with the rules 
governing attendance at practice and competitions. Hours of practice 
to be announced. 

Courses leading to reserve commissions in the following branches 
of the Army are offered: 


Infantry.—Theoretical and practical work which will enable a 
student to understand and make proper use of infantry weapons and 
handle a company of infantry according to modern tactical principles. 
Open to all students. 


Ordnance.—Theoretical and practical work in the design, manu- 
facture, inspection, and test of guns, ammunition, bombs, tanks, etc. 
In view of the fact that the Ordnance Department is a technical and 
manufacturing branch of the Army, a student during the advanced 
course takes certain technical subjects in his own college which tend 
to make him more of a specialist in his own line, and, therefore, of 
more value to the Ordnance Department. Open to engineering stu- 
dents. 
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Signal Corps.—Theoretical and practical work which will enable 
a student to apply his engineering knowledge to military communica- 
tions. Open to students of the College of Engineering, particularly 
electrical engineers, and others interested in electrical communi- 
cations. 


Military Engineering.—Theoretical and practical work which 
will enable a student to apply his engineering knowledge to military 
work and to handle an engineer company in combat. Open to stu- 
dents in the College of Engineering, in architectural design, and in 
Architecture Program I. 

Upon election of a particular branch of engineering, R.O.T.C. 
students previously enrolled in an inappropriate unit may transfer to 
the unit to which their engineering department election makes them 
eligible, without loss of credit. 
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Program 
Inf. Ord. Sig. Corps Engrs. 
1st Term M.S. "1 MS M521 Ms.m 2 
2d Term M.S Z M.S. 2 M.S. 2 MSs 
3d Term M.S. 63 M.S. 63 MSS. 43 MSS. 63 
4th Term M.S. 64 M.S. 64 MSS. 44 M.S. 64 
5th Term M.S. 115 M.S. 35 M.S. 45 M.S. 55 
6th Term M.S. 116 M.S. 36 M.S. 46 M.S. 56 
7th Term NES Ls M.P. 10 M.S. 47 M.S. 57 
8th Term M.S. 118 M.S. 38 Elec. Engr’s. M.S. 58 
E.E. 10, or 
fOh.o22 


Consult with 
Ordnance Officer 
about electives. 

Infantry Drill: Two hours of drill per week is required with 
every course in military science and tactics. Drill is used merely as a 
vehicle for laboratory practice in leadership, every responsibility 
being placed upon cadet officers. 

R.O.T.C. graduates of senior units who will, in 1942-43, have 
completed all scholastic requirements for a commission, will attend 
the basic course in the appropriate special service school following 
graduation. Upon satisfactorily completing this course, they will be 
appointed second lieutenants in the ORC. 

Summer 1942, and alternate terms, odd-numbered courses are 
offered. Fall 1942, and alternate terms, even-numbered courses are 
offered. 


COURSES IN MILITARY SCIENCE 
Basic CourRSES 


1. Military Fundamentals, Rifle Marksmanship, and Com- 
mand and Leadership. One hour credit. 
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2. Military Fundamentals, Characteristics of Infantry 
Weapons, Map Reading, and Command and Leadership. One 
hour credit. 


63. Aerial Photograph Reading, Scouting and Patrolling, 
Automatic Rifle, and Command and Leadership. One hour credit. 


64. Technique of Rifle Fire, Sketching, Combat Principles, 
and Command and Leadership. One hour credit. 


INFANTRY COURSES 


115. Machine Guns, Command and Leadership, 37 mm. Gun, 
81 mm. Mortar, and Pistol Marksmanship. Two hours credit. 


116. Combat Principles, Field Fortification, and Rifle 
Marksmanship. Two hours credit. 


117. Military Law, Mess Management, and Tactics. Two 
hours credit. 


118. Military History and Policy, Administration, and 
Tactics. Two hours credit. 


ORDNANCE COURSES 


35. Ordnance Materiel, Organization of the Ordnance De- 
partment, Mess Management, and Military Law. Two hours 
credit. 


36. Ordnance Ammunition, District Organization, Adminis- 
tration, and Military History. Two hours credit. 


37. M.P. 10 required. Two hours credit. 
38. Ordnance Supply. One hour credit. 


SIGNAL Corps COURSES 


43. Signal Corps Organization, Signal Communication for 
All Arms and Services, Wire Signal Communication System, 
and Map and Aerial Photograph Reading. One hour credit. 


44. Aerial Photograph Sketching, Field Radio Sets, Field 
Radio Communication Systems, and Code Practice. One hour 
credit. 


45. Military Law, Mess Management, Signal Communica- 
tion Tactics, Signal Company Combat Orders, Message Center 
Procedure, and Code Practice. Two hours credit. 

46. Military History and Policy, Advanced Signal Com- 
munication, Administration, Homing Pigeons, and Code Prac- 
tice. Two hours credit. 
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47. Military Cryptography, Advanced Signal Communica- 
tion, Motor Transport Maintenance, Signal Supply, and Training 
Management. Two hours credit. 


ENGINEER COURSES 


55. Field Fortifications, Rigging, Combat Principles, Engi- 
neers, and Command and Leadership. Two hours credit. 


56. Military Bridges, Explosives and Demolitions, and 
Command and Leadership. Two hours credit. 


57. Military Law, Mess Management, Organization of the 
Ground for Defense, Military Roads, and Tactics and Technique 
of Engineers. Two hours credit. 


58. Military History and Policy, Administration, Map Mak- 
ing, and Employment of Engineer Platoon and Company on 
Engineer Work. Two hours credit. 


47. MINERALOGY AND PETROGRAPHY 
Professors Hunt and Peck; Associate Professors RAMSDELL and 
SLAWSON. 


The Mineralogical Laboratory comprises thirty-six rooms lo- 
cated in the northwest portion of the Natural Science Building. 


The laboratory is well equipped with crystal models, natural 
crystals, and lecture and working collections of minerals, rocks, and 
thin sections. There is an excellent equipment of goniometers, polar- 
ization microscopes, and other crystallographic-optical instruments 
necessary for the thorough study of minerals. The department is 
equipped with a platinum-resistance quenching furnace for the in- 
vestigation of silicate meltz. Likewise facilities for x-ray study of 
crystal structure are available, including the Weissenberg goniometer. 
The blowpipe and chemical laboratories possess every facility for 
the qualitative and quantitative determination of minerals and rocks. 
The equipment of the laboratory is such that special attention can 
be given to graduate work and special investigations in mineralogy, 
crystallography, and petrography. 


COURSES IN MINERALOGY 


31. Elements of Mineralogy. Includes the elements of crystal- 
lography, and the physical and chemical properties, occurrence, uses, 
and determination of the more common minerals. Three lectures 
and two hours of laboratory a week. Prerequisite: a knowledge of 
elementary inorganic chemistry. Three hours credit. Fall and spring 
terms; summer term if demanded. 

94 (104). Useful Minerals, Building and Decorative Stones. 
Designed primarily for students of architecture and engineering. The 
first half of the course treats of the properties and uses of the com- 
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mon minerals and ores; the second half is devoted to a discussion of 
rocks. Three lectures and two hours of laboratory work a week. 
Prerequisite: a knowledge of elementary inorganic chemistry. Three 
hours credit. Spring term. 


99 (109). Elements of Crystallography. Covers crystallog- 
raphy, crystal projections, and the underlying principles of crystal 
structure. Designed primarily for students in metallurgical engineer- 
ing. Lecture and laboratory work. One hour credit. Fall term. 


151 (152). Optical Crystallography. Detailed discussions of 
the behavior of crystals in polarized light. In the laboratory, applica- 
tions to the examination of nonmetallic crystalline substances by 
means of the polarizing microscope and other crystallographic optical 
instruments will be stressed. Prerequisite: permission of the instruc- 
tor. Three hours credit. Fall term. 


For full information about the courses in mineralogy, see the 
Announcement of the College of Literature, Science, and the Arts. 


48. MODERN LANGUAGES 


The study of a modern foreign language is considered of par- 
ticular value to the student in the technical school, as it serves to 
broaden his outlook on life by introducing him to a new literature 
and a new civilization. With such an asset of a cultural and social 
nature added to his practical training, the student should represent 
the ideal type of university man, possessing a well-rounded and com- 
plete education beneficial both to himself and to society. 

The aim of the instruction in French, German, and Spanish is 
to help the student to a reading, writing, and speaking knowledge 
of those languages. The object of the courses of the first two years 
is to familiarize the student with the forms and the construction of 
the languages and to furnish him with practice in reading and speak- 
ing them. 

The object of the courses of reading in scientific literature is to 
acquaint the student with the terminology and special vocabularies 
of the various sciences, and thus enable him to consult books and 
periodicals bearing on his professional work with facility and profit. 
Many students read, besides the work assigned for the classroom, 
scientific articles in the numerous foreign periodicals to be found 
in the Engineering Library. These are of value to the student in the 
pursuit of much of his advanced work. 

Students in aeronautical engineering are advised to elect German; 
and students in astronomy, mathematics, and physics are advised to 
elect both French and German. Students who expect to do graduate 
work in chemical engineering are urged to acquire a reading knowl- 
edge of German. 

Elective courses of two types are offered: (1) advanced courses 
in the language studied for those who wish to pursue work beyond 
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actual requirements; (2) general courses in foreign literatures for 
cultural purposes. 


FRENCH 


1. Elementary French. Pronunciation. Understanding of gram- 
matical constructions. Easy reading. Daily oral practice. Composi- 
tion work is deferred. Four hours credit. Each term. 


2. Elementary French, Continued. Continued oral practice. 
Reading. Grammar accompanied by exercises and easy composition. 
Conducted partly in French. Prerequisite: French 1, or equivalent. 
Four hours credit. Each term. 


31. Second-Year French. Careful reading and study of repre- 
sentative modern prose. Review and application of the essential 
principles of grammar by means of oral and written exercises and 
some composition. Continued practice in pronunciation and in hear- 
ing the spoken, language; some conversation. Outside reading in- 
tended to develop the ability to read rapidly at sight. Conducted in 
French as far as possible. Prerequisite: French 2, or a two-year course 
in high school. Four hours credit. Each term. 


32. Second-Year French, Continued. French 32 may be fol- 
lowed by any or all of the courses, French 91 (four hours credit), 
93 (three hours credit), 161 (two hours credit), or 83 (two hours 
credit). Prerequisite: French 31, or a three-year course in high school. 
Four hours credit. Each term. 


51 (11). First Special-Reading Course. The main aim of this 
course is the acquisition of the ability to read French. An outline 
survey of the grammar precedes study of several simple reading 
texts. French 51 is designed for upperclassmen who do not intend to 
continue more than two or three terms. Underclassmen may elect 
this course only by special permission of the Department. Graduate 
students wishing to do the work of this course should enroll early 
through the College, as the sections are limited in size. Four hours 
credit. First term. 


52 (12). Second Special-Reading Course. Careful reading 
and study of a series of graded texts constitute the work of this 
course, which presupposes such linguistic skill as may be attained in 
French 51 or its equivalent. French 52 is for upperclassmen. Under- 
classmen may elect it only by special permission. Graduate students 
wishing to do the work of this course should enroll early through the 
College, as the sections are limited in size. French 52 may be followed 
by French 53. Four hours credit. Second term. 


For advanced elective courses, consult the Announcement of the 
College of Literature, Science, and the Arts. 
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GERMAN 


1. Elementary German. A study of the essentials of the gram- 
mar, with practice in reading and writing German. Four hours credit. 
Each term. 


2. Elementary German. Continuation of German 1 (or of its 
equivalent, one year of high-school German). Pronunciation, gram- 
mar, easy readings, with practice in speaking and writing German. 
Four hours credit. Each term. 


For advanced elective courses consult the Announcement of the 
College of Literature, Science, and the Arts. 


11. First Special Elementary Course. A brief study of the 
essentials of grammar followed by the reading of suitable graded 
texts. This course is specifically designed for and open only to seniors 
who are primarily interested in acquiring a rapid reading knowledge 
of German. Graduate students wishing to attend the course should 
enroll early through the College, as this section will be limited in size. 
Three hours credit. First term. 


12. Second Special Elementary Course. Careful reading and 
study of a series of texts best suited to the specific needs of the 
class. Prerequisite: German 11 or its equivalent. Three hours credit. 
Second term. 


31. Second-Year German. German prose and poetry. Selected 
readings from representative modern prose writers. Reviews of gram- 
mar with practice in speaking and writing German. Prerequisites: 
German 1 and 2 in the University, or two years of German in high 
school. Four hours credit. Each term. 


32. Second-Year German. Continuation of German 31. Select- 
ed readings from modern writers and the classic poets. Reviews of 
grammar with practice in speaking and writing German. Prerequisites: 
German 1, 2, and 31, or three years of German in high school. Four 
hours credit. Each term. 

For courses in scientific German and chemical and technical Ger- 
man, consult the Announcement of the College of Literature, Science, 
and the Arts. 


SPANISH 


1. Elementary Spanish. Grammar, oral work, and reading. 
Four hours credit. Each term. 


2. Elementary Spanish. Continuation of Spanish 1. Prerequi- 
site: Spanish 1, or equivalent. Four hours credit. Each term. 


31. Second-Year Spanish. Reading of modern texts, grammar 
review, and conversation. Prerequisite: Spanish 2, or two years of 
high-school Spanish. Four hours credit. Each term. 


32. Second-Year Spanish. Continuation of Spanish 31. Pre- 
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requisite: Spanish 31 or three years of high-school Spanish. Four 
hours credit. Each term. 


For advanced elective courses consult the Announcement of the 
College of Literature, Science, and the Arts. 


Summer Session 


Courses will be offered during the Summer Session. 


49. NAVAL SCIENCE AND TACTICS 


Professor Cassipy; Assistant Professors SHooK, PANANIDES, ATKINSON, 
and BREWER. 


The object of the courses in naval science and tactics is to pro- 
vide systematic training and instruction in essential naval subjects 
for a group of physically qualified and selected students, concurrently 
with their preparation for a civilian profession, in order that they 
may be qualified to serve as officers; thus assisting in meeting the 
demands for increased commissioned personnel of the United States 
Navy in event of national emergency, forwarding the plans for 
national defense, and training young men in the ideals of citizenship. 
The program of instruction is designed to foster the ideals of char- 
acter essential to naval leadership, integrity, discipline, self-reliance 
and co-operation. The course is technical to the extent that it makes 
available to the student a knowledge of seamanship, ordnance, gun- 
nery, engineering, electricity, communications, naval tactics (surface, 
subsurface and aerial), military law and navigation. Eight terms 
of academic work in naval science plus three in navigation combined 
with a background of naval experience, tradition, customs, and lJeader- 
ship acquired through drills and practical cruises at sea may qualify 
him on graduation, if he possesses aptitude, to receive a commission 
from the President of the United States, to perform the duties of 
an officer in the United States Naval Reserve or in the United States 
Marine Corps Reserve. 

The course is composed of the Basic Course and the Advanced 
Course, plus Navigation. Once elected, completion of the Basic Course 
is a prerequisite to the Advanced Course, and completion of the 
Advanced Course and Navigation is a prerequisite to graduation unless 
the student is formally discharged from the obligation. The Basic 
Course, Naval Science 21, 22, 31, and 32, requires three hours work 
per week, two in classroom and one at drill for which four semester 
hours of credit are allowed. The Advanced Course, Naval Science 
41a, 42a, 51a, and 52a, arranged for students whose courses in the 
College of Engineering are approved by the Professor of Naval 
Science and Tactics, requires three hours work per week, two hours 
in classroom and one at drill, except that in the eighth term four 
hours per week is required, for which eight semester hours credit are 
allowed. Students not taking approved. courses in engineering and 
electricity will elect Naval Science 41, 42, 51, and 52 which require 
four hours work per week. Navigation, Naval Science 60, 61, and 
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62; requires two hours work per week and may be completed in 
three terms if the student is adequately prepared in mathematics, 
including trigonometry and logarithms. Navigation is first offered in 
the fourth term. Six semester hours of credit are allowed. 

The election of the courses in naval science and tactics by a 
student of engineering entails some readjustment of the type pro- 
grams shown under the several professional departments of this 
Announcement in order that navigation, which is classed as a non- 
technical elective, may be covered prior to the Advanced Course 
cruise which is taken in the summer following the junior year. These 
special programs will be arranged by the classifiers in the several 
departments. 

Naval R.O.T.C. practice cruises in battleships, cruisers or de- 
stroyers are held annually during the summer, when possible. Attend- 
ance on a cruise following the junior year is a prerequisite to receiving 
a commission and must be considered in connection with any work 
planned to be taken during the University summer sessions. All Naval 
R.O.T.C. students are eligible and may volunteer for a cruise each 
summer. 

Uniforms and textbooks are furnished by the Government with- 
out charge. All students attending a summer cruise are provided 
transportation and subsistence. Students enrolled in the Advanced 
Course are paid commutation of subsistence during the period of 
their enrollment, not to exceed two years, and cruise pay, totaling 
approximately $190. 

In view of the selective character of the enrollment students are 
required to make preliminary application on a special form and 
appear for interview and physical examination at the Naval R.O.T.C. 
Headquarters, North Hall, during Orientation Period. Application 
forms will be mailed upon request. Evidence of citizenship must be 
presented and minors (under twenty-one years) must present written 
consent of parents or guardian to enrollment. 

The Naval Unit is organized as a battalion of infantry with 
military drills held in the fall and spring of the year. Other drills 
include radio, signaling, small-bore rifle target practice and competi- 
tion, pistol practice, seamanship, tactics, navigation, and service of 
the naval gun in preparation for firing at sea. 


21. Elementary Seamanship and Naval History. An elemen- 
tary study of Navy customs and organization; the characteristics, 
hull, and fittings of ships; small boats; the compass; deck and 
marlinspike seamanship; ground tackle; mooring; gas-protective 
apparatus; preservation of ships; steering and sounding; general ship 
drills; duties of seaman watches. A short history of the United States 
Navy. Two hours classroom work and one hour drill per week. One 
hour credit. First term. 


22. Naval Ordnance and Naval Communication. Naval ord- 
nance: Explosive reactions, properties of service explosives; elemen- 
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tary interior ballistics; guns; breech mechanisms; firing attachments; 
gun mounts; turret mounts; Waterbury speed gear; recoil brakes; 
gun sights. Naval communications: Methods of communication; 
naval communication service and policy; radio network; internal 
organizations; communication security; distress signals; the drafting 
of messages. Two hours classroom work and one hour drill per week. 
One hour credit. Second term. 


31. Ordnance and Naval Communications. Ordnance: armor; 
projectiles; ammunition; small arms; torpedoes, mines; depth 
charges; aircraft bombs; chemical warfare; safety precautions. Naval 
communications: radio and visual procedure; flaghoist signaling; 
buzzer and flashing light codes, with drill. Two hours classroom work 
and one hour drill per week. One hour credit. Third term. 


32. Seamanship. Deals with the practices of seamen; rules of 
the road; shiphandling; stranding and towing; damage control; 
collision cases; grounding cases; buoyage systems; weather and laws 
of storms. Two hours classroom work and one hour drill per week. 
One hour credit. Fourth term. 


41. Minor Tactics. A continuation of communications includ- 
ing tactical employment and principles of naval gunnery. Marine 
engineering. Elementary thermodynamics, fuels and combustion, heat 
engines, boilers, heat transfer. Prerequisite: Nav. Sct. 32. Three hours 
classroom work and one hour drill per week. Two hours credit. Fifth 
term. 


41a. Same as Course 41 except marine engineering is omitted. 
Open only to students who are taking or have satisfactorily com- 
pleted Mech. Eng. 3. Prerequisite: Nav. Sct. 32. Two hours class- 
room work and one hour drill per week. Two hours credit. Fifth 
term. 


42. Minor Tactics. Continues the principles of naval gunnery 
including spotting and firecontrol and the employment of aircraft; 
elementary aviation and the administrative duties of the junior officer 
Marine engineering. Main propelling machinery, auxiliaries, and the 
engineering department aboard ship. Prerequisite: Nav. Sci. 41 
Three hours classroom work and one hour drill per week. Two hours 
credit. Sixth term. 


42a. Same as Course 42 except marine engineering is omitted 
Open only to students who are taking or have satisfactorily com- 
pleted Mech. Eng. 3. Prerequisite: Nav. Sci. 41a. Two hours class- 
room work and one hour drill per week. Two hours credit. Sixth 
term. 


51. Administration and Naval History. Deals with the or- 
ganization of the naval establishment, and the influence of sea power 
on history. Famous naval battles are studied and presented by sem- 
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inar groups. Electricity. Elementary principles of direct and alter- 
nating current machinery, shipboard circuits and general uses, 
searchlights, boat cranes, electric steering. Prerequisite: Nav. Sci. 42. 
Three hours classroom work and one hour drill per week. Two hours 
credit. Seventh term. 


51a. Same as Course 51 except electricity is omitted. Open 
only to students taking or who have successfully completed Elec. Eng. 
2a. Prerequisite: Nav. Sci. 42a. Two hours classroom work and one 
hour drill per week. Two hours credit. Seventh term. 


52 and 52a. Naval Leadership and the Regulations. Deals 
with personnel management, naval courts martial, the Navy regula- 
tions, and the principles of naval leadership. Prerequisite: Nav. Sci. 
51 or 51a. Three hours classroom work and one hour drill per week. 
Two hours credit. Eighth term. 


60. Geonavigation. Navigational instruments; the gyro com- 
pass; charts; barometer; compass error and its compensation; pilot- 
ing; the sailings; dead reckoning; ocean currents; chronometers. 
Prerequisite: plane trigonometry. Two hours of classroom work per 
week. Two hours credit. Fourth term. 


61. Celonavigation. Equinoctial and horizon systems; motion 
of sun and planets; lines of position; sextant; altitude and azimuth; 
time; observations for latitude; interval to noon; declination and 
reduction to the meridian; Saint Hilaire method; fixes; a.m. and P.M. 
sights; practical work. Prerequisite: Nav. Sci. 60. Two hours of 
classroom work per week. Two hours credit. Fifth term. 


62. Celonavigation. Study of various short methods of navi- 
gation; day’s work at sea; moon and tides; identification of stars 
and planets; aerial navigation; practical work and review of piloting 
and day’s work. Prerequisite: Nav. Sci. 61. Two hours of classroom 
work per week. Two hours credit. Sixth term. 


50. ENGINEERING RESEARCH 


Professor A. E. WHITE, Director; Associate Professor Goon, Assistant 
Director; Professor Cisset, Mr. Pottrr, and Mr. SMALL, Assist- 
ants to the Director; Research Engineers WALKER, FREEMAN, and 
QuINSEY; Research Physicists GEIGER, VINCENT, WOLFE, FOLEy, 
FowLer, Kent, Koppius, and PLYER; Research Chemist DELP; 
Research Associates Boyp, FREDERICK, JOHNSTON, WERNER, 
BEEBE, CroucH, Dick, HapLtry, Horton, JENNER, McNAvucHTON, 
and Rote. 

The Department of Engineering Research was established in 
October, 1920. It affords an official channel through which the re- 
search facilities of the University in engineering and related fields 
of work are made available to the civic and industrial interests of 
the state and elsewhere. No course work is offered but many of 
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the research projects which come to the Department afford an 
opportunity for students to work as assistants. 


The function of the Department is largely administrative. The 
technical direction of researches sponsored through it is generally 
assigned to members of the faculty and most of the work is done in 
the laboratories of the instructional departments with which they are 
associated. 


Part ILL 
PROFESSIONAL DEPARTMENTS 


The following curricula offered in the professional departments 
were accredited by the Engineers’ Council for Professional Develop- 
ment, on October 1, 1937: Aeronautical, Chemical, Civil, Electrical, 
Marine, Mechanical, Metallurgical, and Transportation Engineering, 
and Engineering Mechanics and Naval Architecture. 


51. THE GROUP SYSTEM OF ELECTIVE STUDIES 


The system provides that of the 140 hours of credit required 
for graduation, about 125 hours are prescribed and 15 hours may 
be elective. These elections may be made from announced groups 
of study or from other courses approved de the head of the 
department. 

The group system allows the student to ’réeceive his instruction 
in the advanced subjects from a specialist. It also permits a student 
desiring to take up a fifth year of study to specialize in some par- 
ticular branch of engineering. A student in any group will be allowed 
to elect work in the other departments of engineering or in the other 
colleges or schools of the University, subject to the approval of the 
head of the department. A student desiring to obtain special scien- 
tific knowledge or special business training by building on the funda- 
mental subjects of engineering may be allowed to elect scientific 
courses or courses in economics or business administration under the 
direction and approval of the head of his department. 

Information regarding the several professional departments of 
the College of Engineering, facilities for instruction, requirements 
for graduation, schedules of study, etc., will be found in the follow- 
ing pages. 


52. AERONAUTICAL ENGINEERING 


Professors STALKER and PAWLOWSKI; Associate Professors CONLON 
and KuretHE; Mr. ALLEN and Mr. STEINBACHER. 


The work in this Department has been arranged to cover all 
problems entering into the design and construction of machines that 
utilize the air as their means of support and transportation. This 
includes a study of general aerodynamics, the determination of 
stresses, and the general design of structure for all parts of an aircraft, 
and the design of propellers and propelling machinery. 


The Courses offered by the Department are arranged to cover 
the essentials of aerodynamics necessary for the proper understand- 
ing of the action of wings and propellers and of problems connected 
with stability and maneuvering; and form the basis for the applica- 
tion of such studies to the design, construction, and analysis of per- 
formance of all types of aircraft. 
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Each student has the choice of one of two groups of study, 
either Group A, Airplane Structure and Design, or Group B, Air- 
craft Power Plants. 

Preparatory courses in mathematics, theory of structures, hydro- 
mechanics, and mechanical engineering are essential. In the design 
of aircraft, the student is given an opportunity to apply such studies 
so as to obtain the best solution to any given set of conditions. 

The aerodynamic and structural laboratories offer facilities for 
experimental work and are available for research work for advanced 
students. 


Aeronautical Laboratories.—The Aeronautical Engineering De- 
partment has two laboratories, one devoted to aerodynamics and 
the other to structures. 

The Aerodynamic Laboratory consists of two wind tunnels. The 
larger one is an open-throat, double-return type. The throat has an 
octagonal cross section which may be varied from five feet to eight 
feet. With the large diameter the maximum wind velocity is one 
hundred miles per hour. This tunnel is equipped with a six-com- 
ponent wire balance, a dynamic stability balance, and a balance 
incorporating the rigid-model support particularly suited to experi- 
mentation with boundary-layer control. Facilities for testing model 
propellers are also provided. 

The smaller wind tunnel is the closed-throat, single-return type. 
The throat is twenty inches by thirty inches, and the tunnel has a 
maximum velocity of sixty miles per hour. 

The Structures Laboratory is designed for testing both stressed- 
skin and truss-type structures. The equipment includes a drop-test 
apparatus for the investigation of landing-gear shock struts, optical- 
strain gages capable of measuring elongations of .000002 of an inch, 
and other special equipment. 


Advice to Students of other colleges and universities, with regard 
to planning their courses before coming to the University, is given in 
Section 7. 


Military and Naval Science.—The attention of prospective stu- 
dents in aeronautical engineering is called to the Reserve Officers’ 
Training Corps. Students in aeronautical engineering are particularly 
well qualified to take the work offered in preparation for air service. 
Those who consider taking military or naval science are urged to 
enroll at the beginning of their course. For further details see sec- 
tions 46 and 49. 


Meteorology.—Courses in Meteorology are offered in the De- 
partment of Geology. See Section 43. 


Air Navigation.— Courses in Air Navigation are offered in the 
Department of Astronomy and are described under Section 53. 
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CURRICULUM IN AERONAUTICAL ENGINEERING AND 


REQUIREMENTS FOR GRADUATION 


Candidates for the degree of Bachelor of Science in Engineer- 


ing (Aeronautical Engineering) are required to complete the cur- 
riculum detailed below. For the definition of an hour of credit see 


section 33. 


a) Preparatory Courses Hours 
English 1, 2, 3, and a course from Group II ............. 8 
English, junior-senior, a course from Group III .......... 2 
Nancechnicala Electives seen whedie). cb ei, Ae ei. 6 
HONOMICS 55; 54 ce Sd at otaated. gia. wee ee ae 6 
Nia bie alae 5S 54a nO) Tesch oe ickoaty Sho Gites ota 20 
PBOVSICS ©4524 Oe aeers etre sere ae A SAG. ehh SE), 39.0% cums state 1G 
CONS TOR De Rape See eG DO Pe SR Lo OA 5 
Be A WA 2s eee, Some Seine’, Shed n. Seve, eehelly cin cholo wean 8 
Metals Proc.-2- and°Chem;-Met.. Eng. 10.2 ..03 2.460 cine eee 5 

TROON kde Ca tein om a eee han a et a IR ae 70 


b) Secondary Courses 


mictalge roce 4." Machinesonep © .. Yous ee bes 00 le edhe Seek 4 
A eMVLCCLIE: tse SEATICS AB Mio... + /ciehag Gcalihe De/s else yates sok 3 
Eng. Mech. 2, 2a, Strength and Elasticity .............. 5 
Peo VCCI +. oR VRAPMEGIEAR, % cs Rock ends cet i a OS 3 
Hog. Mech* 4, PluideMechanics 2.4.00 0. 0... 4) 
Givilsing eZ aL MCOFYAOl POULUCEULeS 2.05.0. iw o's ced tebe ls ti 3 
Mech. Eng. 2, Elements of Machine Design ............. 3 
INPECHPE TONGS Ao Tt at IMI CINOSes «i. 6 aia. 30 oie, oo Se efoto ae 4 
NMechs Png. 5) Chermodyuamiics” 22... sie hog dees dee 3 
WIECH Ie (ralsADOLALOHY =. «07 <1.50. 2). be Wee Oke Aha ae 2 
Mech. Eng. 15, Internal Combustion Engines ............ 3 
Elec. Eng. 2a, Electric Apparatus and Circuits ........... 4 
Meron tinge t= Genelais ACrOnantics P2050). 82.8 ee ees 3 
eros hnge 2. Lbeory of Aviation: 9: o.). Wei Vie ii. 8 2 
Aero. Eng. 3, Theory and Design of Propellers .......... 2 
Acton Ung. 4, Basic Airplane Structures -.4....-..5e. 2.2 3 
Aero. Eng. 6, Experimental Aerodynamics .............. 1 

SCG 2H Re ci ree mi Pi BA ag a OM ram Sree aaa ve 52 

Summary : Hours 

PeFome CAL OMY OUTSCS  ccccsa.s eae scott gts USE a coats Wisin t atole mies 2 70 
Beeoudarycand. Lechmical,COurses cp.) iets eer cock ee by 
PerMIBOIPLiO iss aNG: FGICCLIVGS ): ce se. eee re | tae 18 

8 EA a TEE Yo epee rey SOE cr nc he een ee RL NE 140 


Group Options.—Students in aeronautical engineering may select one 


of the following groups of courses according to their interest: 
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Group A. Airplane Structure and Design Hours 
Aero, Eng. 5, (Airplane Design <5 23.43... + 1.) Z 
Aero.) Eng. 23, Airplane! Structures. 2:%.. %'c 13 pee 3 
Aero. Eng. 25, Advanced Airplane Performance .......... 2 
Aero.. Eng: 27; Applied» Aerodynamics ~......0...Seauapee 3 
Free Electives: 2.23 ced soa ec pb see bute thee 2 ea a 8 

18 

Group B. Aircraft Power Plants 
Mech. Eng. 60, Aircraft Power Plants... )%.0 2 eee 3 
Mech.’ Eng: 61, Experimental Tests ......... 2525 eee 3 
Mech. Eng. 62, Design of Aircraft Engines .........:.... Z 
Mech. Eng. 63, Design of Aircraft Engines .............. 2 
Frée’ Electives o.oo 05 wie 6 aie ean ee ace 0 ails) rosettes) ole 8 

18 
PROGRAM 
FIRST TERM SECOND TERM. 
COURSES HRS. COURSES HRS. 
Math. 13 (Alg. and Math. 14 (PI. and Sol. 
Anal?-Geom)) oie wes 4 Anal::Geom.) .A2sa, age 4 

*English (4 oor ae.ce. Sane 3 *English 3.2%), :4.-/ oe 2 

eR nclishw 2ss.5..ge cae 1 *English (Group II) ........ 2 

Drawing O21 otha. € oe or 3 Drawing’2 =. ..t . coe 3 

+Chem. 5 or +Ch.-Met. 1 and 

Ch.-Met. 1 and Metal Proc. 2 or 
Metal: ProG.e 2s 5 Chem 5E) 2. .3hn5 eee 5 
tPhysical Ed. or tPhysical Ed. or 
Mil. or Nav. Science ..Oor1 Mil. or Nav. Science ..Qor1 
16 or 17 16 or 17 
THIRD TERM FOURTH TERM 

Math.53 32). see eee 4 Math, 547.5. ..% sane 4 

Physics 245 (Ror oe oa eed 5 Physics *46.,.%5 -:a.0e 5 

Da WiSh na oe le oe ee 2 Eng. Mech. 2....., 40-8 see 4 

Fone MeChae tee gees. ote 3 Eng. Mech. 2a... ...seeeee 1 

ECONOMICS’ 59s 06... we te 3 Economics 54 ..23,Ge eee 3 

Mil. cor Nav. science <n. 5: (1) Mil. or Nav. Science ....... (1) 

(18) or 17 (18) or 17 


* Tf modern language is elected, it may be classified here and the English 


postponed. See section 34. 
ft See note, section 39. 


£ Physical education two or three times a week throughout the year (with- 
out credit in hours) is required of all first-year students, unless military or naval 


science (one hour’s credit each term) is elected as a substitute. 


Enrollment in 


military or naval science is for a period of four terms. 
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FIFTH TERM SIXTH TERM 


MiathisdSO 2, 2iscerctez si. 25% 4 Acro Engi lis asisnach shoe 3 
Wiech bngiiows coc) . viveetoxk 4 Mech Engi 2in cat iareliane ees 3 
MetaleProcm4 see: dint... 8 4 Civil Engii2inud cok Sark ten 3 
Pane. Mechs 3. diach 32h: 3 Elec,Eng: 20:3. ed. 05 4 
— Mech? Enge7s See een 2 
15 a 
15 
SEVENTH TERM 
(ROTI e152 2 Cos es ne ce le hese: 5 
WCE Oc Se os ce. Nee 2 
Rete WECM eee ees ete nets 3 
Mech Cne-9 oc, te set re. 3 
Mech. Eng. 60, Opt. B 
or Elective, Opt. A ....... 3 
14 
Group A 
EIGHTH TERM NINTH TERM 
English (Group III) ....... 2 Acros B0e See olen. ae 2 
1S Lg oS ee Sik ht al a 3 Aero. Te.” Oe esc eee 1 
ELON 2 5s, 8. Se ges Z ALTOS folly. 25 0) ee er eee a 3 
Mech: ing) 25% 52. 2). ie ss 3 Aeros ne. 27 ret es oe ee oes 3 
Electives, free or nontechnical 5 Electives, free or nontechnical 6 
15 15 
Group B 
EIGHTH TERM NINTH TERM 
PO ON Ae er 3 Brnonsh]( Gr cll se ase eciay ae 2 
ROERPRDEG IT, 15 2 ics ote sens 3 PROTO, CEs 0 sheet et teat ee 1 
Meck, Ene Gt 1.5.20. Py 3 Mech; snes 637 sk ede. 2 2 
Mechiing.t62 cccsiiioch.tel 2 Electives, free or 
Electives, free or nontechnical 4 nontechnical. i.2.enwe oh 10 
15 15 


COURSES IN AERONAUTICAL ENGINEERING 


1. General Aeronautics. An introductory course giving briefly 
the essentials of aeronautics as applied to the airplane, airship, and 
other modern means of flight. Lectures and recitations. Open to all 
students except freshmen. Three hours credit. Each term. 


2. Theory of Aviation. Presents a development of the under- 
lying mechanics which form the basis for the study of modern air- 
craft. Lectures and recitations. Must be preceded or accompanied 
by Math. 103 or 105 and 106 or 150. Three hours credit. Each term. 
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3. Theory and Design of Propellers. Deals with the aero- 
dynamic theories of the propeller and with its strength. The selection 
of propellers for specific conditions is discussed. Lectures and recita- 
tions. Must be preceded by Eng. Mech. 2, and preceded or accom- 
panied by Aero. Eng. 1. Two hours credit. Each term. 


4. Basic Airplane Structures. Includes the investigation of the 
design of the airplane from the structural standpoint. Lectures and 
recitations. Must be preceded or accompanied by Aero. Eng. 1 and 
preceded by Civil Eng. 2. Three hours credit. Each term. 


5. Airplane Design. The design of an airplane from the aero- 
dynamical and strength standpoints to meet certain specifications is 
discussed. Lectures and drawing. Prerequisites: Aero. Eng. 2 and 4, 
accompanied by Aero. Eng. 23. Two hours credit. Each term. 


6. Experimental Aerodynamics. Modern methods for obtain- 
ing experimental aerodynamic data are discussed and illustrated. Lec- 
tures and laboratory. Prerequisite: Aero. Eng. 2. Open only to 
seniors and graduates. One hour credit. Each term. 


11, lla. Dynamics of the Airplane. An advanced study of 
the dynamics of the airplane and its parts. The mathematical theory 
of the stability of the airplane as a rigid body is given, and the sub- 
jects of spinning and the vibration and flutter of certain parts of the 
airplane are also discussed. Lectures and recitations. Prerequisites: 
Aero. Eng. 2 and Math. 150. Aero. Eng. 11 is a prerequisite for 11a. 
Two hours credit for each course. 


12. Seminar. Reading and reports on selected aerodynamical 
and aeronautical problems. Open only to graduates and seniors who 
receive special permission. A reading knowledge of French and Ger- 
man is most desirable. Credit to be arranged. Each term. 


13. Advanced Design. Continuation of Aero. Eng. 5, taking 
up some of the more complex or special problems. Open primarily 
to graduates. Credit to be arranged. Each term. 


14. Research. Continuation of Aero. Eng. 6, offering an op- 
portunity for students to pursue experimental investigations. Pre- 
requisite: Aero. Eng. 6. Credit to be arranged. Each term. 


15. Theoretical Aerodynamics. A summary of the funda- 
mentals of the mathematical theory of hydrodynamics and its appli- 
cation to modern aerodynamics. The theory of the geometry and 
dynamics of airfoil sections is treated in considerable detail. Pre- 
requisites: Aero. Eng. 2 and Math. 150. Three hours credit. 


16. Air Transportation. Engineering and economic aspects. 
Two hours credit. 
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17. Aircraft, Materials of Construction. See Metal Proc. 110. 


18. Helicopters and Autogiros. Prerequisite: Aero. Eng. 2. 
One hour credit. 


19. Analytical Research. A theoretical investigation of prob- 
lems in aeronautical engineering which are particularly suited to 
treatment by analytical and mathematical methods. Hours and credits 
to be arranged. | 


20. Advanced Fluid Mechanics. An advanced course in fluid 
mechanics dealing mainly with the physical aspects of various prob- 
lems of fluid resistance, etc., and their application in aeronautical as 
well as other branches of engineering. Prerequisites: Eng. Mech. 4 
and Math. 150. Three hours credit. 


21. Advanced Theory of Propellers. The content of Aero. 
Eng. 3, omitting routine investigations, is covered in a short time 
and supplemented by a more critical investigation of the fundamental 
aerodynamic and strength theories of the propeller; special topics 
include windmills and blowers. Two hours credit. 


22. Propeller Research. Investigation of special propeller and 
helicopter problems in the laboratory. Credit to be arranged. 


23. Airplane Structures. Deals with the structural analysis of 
metal airplanes. Lectures cover the subject of stability of commonly 
used sections and shapes in aircraft structures under compression, 
bending, torsion, and combined stresses, and monocoque and semi- 
monocoque structures. Prerequisite: Aero. Eng. 4, or by special 
arrangement for students from other departments. Three hours credit. 
Each term. 


24. Advanced Experimental Aerodynamics. Covers the work 
presented in Aero. Eng. 6, but with considerably more attention to 
detail and a more elaborate discussion of the advanced theories and 
methods used in this field. Lectures and laboratory. Prerequisites: 
Eng. Mech. 4 and Math. 150. Two hours credit. 


25. Advanced Airplane Performance. The relationship of 
engine, propeller, and airplane is considered in this course. The effect 
of changes in these items on the performance of the airplane as a 
whole are treated in detail. Prerequisites: Aero. Eng. 2 and 3. Two 
hours credit. Each term. 


26. Airplane Structures Laboratory. The lectures and experi- 
ments include proof tests of control surfaces and control systems; 
stress distribution in a monocoque structure; the use of sensitive 
strain gages; drop tests of landing gears; and other special topics. 
Prerequisites: Aero. Eng. 4 and 23. One hour credit. 


27. Applied Aerodynamics. Applies theoretical aerodynamics 
and modifications based on experiment to the calculation of actual air 
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loads on the airplane. Prerequisites: Aero. Eng. 2 and Math. 150. 
Three hours credit. Each term. 


29. Mechanics of Fluid Resistance. The problems of resis- 
tance in fluid motion are treated in a broad way, consideration being 
given to viscous fluid resistance, wave resistance, and resistance due to 
fluid compressibility. Prerequisite: Aero. Eng. 15. Two hours credit. 


30. Advanced Airplane Structures. Deals with the investiga- 
tion and development of methods for the analysis of stressed-skin 
structures. Continuation of Aero. Eng. 23. Prerequisite: Aero. Eng. 
23. Three hours credit. 


53. ASTRONOMY 


Professors RuFus, and McLaucutin; Associate Professors ROSSITER* 
and MAXWELL; Assistant Professors LosH and WILLIAMS. 


The University Observatory is situated at the corner of Ann 
and Observatory Streets. 

Its equipment includes a 37%4-inch equatorial reflecting tele- 
scope, which is used for stellar spectrographic work; a 12%4-inch 
equatorial refractor; a 6-inch meridian circle; a comet seeker; mean 
and sidereal clocks and chronometers, chronograph, theodolites, sex- 
tants, seismographs, computing machines, and measuring engines. 

The Observatory Library contains about 6,000 volumes, devoted 
mainly to technical astronomy. It includes the more important works 
on theoretical and practical astronomy, many star catalogs, files of 
the leading astronomical periodicals, and the publications of the more 
important observatories. 

The Astronomical Laboratory is located on the fifth floor and 
the roof of Angell Hall. The present equipment of this laboratory 
includes a 15-inch reflector, a 10-inch refractor, a 3-inch astronomical 
transit, a horizontal spectrohelioscope, 3 portable refractors, a plane- 
tarium, celestial globes, and other smaller instruments. 

The Observatory maintains, through the generosity of Mr. Robert 
P. Lamont, ’91e, a branch observing station, called the Lamont-Hussey 
Observatory, in Bloemfontein, South Africa. The equipment includes 
a 27-inch refractor and a 6-inch visual and photographic telescope. 
The observers at Bloemfontein are devoting their time to research in 
the field of visual double stars. 

Another branch observatory is the McMath-Hulbert Observatory, 
located at Lake Angelus, Michigan, of which Robert R. McMath, ’14e, 
is Director. This institution specializes in the recording by the motion- 
picture method, of celestial phenomena showing motion or change. 
It contains a 10%4-inch reflector, with much auxiliary apparatus, and 
a new solar tower, for studies of solar phenomena. 


* Professor Rossiter is in charge of the Lamont-Hussey Observatory of the 
University of Michigan, Bloemfontein, Orange Free State, South Africa. 
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CURRICULUM IN ASTRONOMY 
Since this curriculum leads to fields other than engineering it is 


not listed for accrediting with the Engineers Council for Profes- 
sional Development. 


The first two years’ work in any department of engineering 


constitutes good preparation for a curriculum looking toward the 
profession of astronomy. 


Candidates for the degree of Bachelor of Science in Engineering 


(Astronomy) are required to complete the following program of 


studies: 

a) Preparatory Courses Hours 
English 1, 2, 3, and a course from Group II ............. 8 
English, junior-senior, a course from Group 19 6 epee 2 
Pat LEO MICAES ESIOCEIVES (cc oo.0 Gas av 0s oe wate «oy beens eee 6 
ARES eles Ooo Oh OTIS lris dc nd Clea en pate eae ae 18 
Physics 45, 46 SEB CURE es jis cbrte lle aly: ce eee ORO chal 10 
PPG ro tee eeree te Stee Saleh eas opie ieee YE ete ke 5 
WITPAWINGE 18a, Ol ee os ese) ALLS el, Wis ote Poke Bde se 8 
PGC aier TOC 2 Nac Sia aks «SBN. SD AaL « SABER ROT cae 2 
PRIMO IGS In Soa OM et Se, Nyon oh, SE. rks Yale aie ea Sk 6 

BEC see ea me eM  , LO DOE ANAS ® 65 

b) Secondary and Technical Courses 
Png emiech miro seis. wer... sacs Sil ld. ak oe 6 
er Tete 2 Pe ee ee ahaa. iva. 6/2 Bicol ask lao wk viaiaSe © scr aas whan 3 
Vig fab Lite aee GRP AERR AR |e 5 0S PG nar ee Aa SR 7 
Burveyine 9, of Astronomy 154 2... een A 2 
Astronomy 51, 53 (or 31, 32, 33), 101, 102, 151, 

DS SSG ee ee. ES A 20 or 22 
Mathematics 105, 106, and 141, 142 or 145, 146 ...... 8 or 10 
PVCS LOOT OOM O tek ble sin See Cee ewes oe teed ee 8 

POE at Ee ee ent Oe iotee ce SS waa cco die ie oho t oat 56 or 58 

Summary: 

RCA OLOL UEC OUTSCR ee co. « are gd oon 'ctaaliclp vn oi alekocalc Pitanlghine’s 65 
Secondary and Technical Courses ..............+2060- 56 or 58 
Electives, nontechnical, additional 6 hours; in astronomy, 

physics, or other sciences, 11 or 13 hours ......... 19 or 17 

LEE NT ta Be as Seg i, RD Sl tenet Se amet mene, Mah 140 


COURSES IN ASTRONOMY 


Astronomy 31, 32, 33, 103, and 104 are recommended to those 
who wish to obtain a general knowledge of modern astronomy 
without entering far into its mathematical details. Engineers are rec- 
ommended to take Astronomy 51, with its accompanying laboratory 
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Astronomy 53, in place of 31, 32, and 33. Astronomy 35, 101, 102, 
154, and 156 are recommended to those who wish to obtain a knowl- 
edge of practical astronomy in its applications to engineering and 
geodesy. 

Courses in addition to those mentioned below are’ listed in the 
Announcement of the College of Literature, Science, and the Arts. 
These include advanced work in theoretical astronomy, practical 
astronomy, and astrophysics. The larger instruments of the Observa- 
tory are intended primarily for research and are available to that 
end to such students as have assigned problems requiring their use. 


31. Descriptive Astronomy. The Solar System. Includes the 
fundamental principles of astronomy, and a presentation of the lead- 
ing facts concerning the sun, moon, planets, and comets. Three lec- 
tures or recitations, and one observatory exercise. Three hours credit. 
Each term. 


32. Descriptive Astronomy, Stars and Nebulae. Devoted 
mainly to stars and nebulae, including the study of the sun as a 
typical star. Three lectures or recitations, and one observatory exer- 
cise. Three hours credit. Each term. 


33. Observational Astronomy. Constellation studies and tele- 
scopic examinations of the heavenly bodies. Selected problems with 
the celestial globe and equatorial telescope. Laboratory period of 
three hours. Open to those who have had or are taking Astronomy 
31, 32, or 35. One hour credit. Fall and spring terms. 


35. Practical Astronomy. The elements of spherical and geo- 
detical astronomy, with practical applications. Theory of the deter- 
mination of time, latitude, longitude, and azimuth. This course is 
intended primarily for students in engineering. Recitations and prob- 
lems. Open to those who have had trigonometry and analytical 
geometry. Two hours credit. Spring term. 


36. Nautical Astronomy. The celestial sphere and co-ordinate 
systems. Use of the sextant and nautical almanac. Designed to pre- 
pare students for a course in navigation. Two hours credit. Each 
term. 


51. General Astronomy. Designed for students interested in 
the physical sciences. A treatment of methods of measurement and 
of the results of modern astrophysics Prerequisites: high-school 
algebra and geometry, and Astronomy 31 or 32, but the astronomy 
prerequisite is waived for students who have had high-school physics 
and trigonometry. Four hours credit. Fall term. 


53. Intermediate Laboratory Astronomy. Experiments in the 
methods of observational astronomy, with emphasis on the principles 
and use of astronomical instruments. Prerequisites: same as for 
Astronomy 51. One hour credit. Fall term. 
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101. Practical Astronomy. Studies in spherical astronomy. 
Theory of the meridian circle and equatorial and their use in obser- 
vational work. This course includes observational work with instru- 
ments and the reduction of measurements. Recitations, practical 
problems. Open to those who have had trigonometry and analytical 
geometry. Three hours credit. Fall term. 


102. Navigation. The principles of pilotage, dead reckoning, 
and nautical astronomy: Lectures based on Bowditch’s American 
Practical Navigator, supplemented by practical problems. Open to 
those who have had plane trigonometry. Three hours credit. Each 
term. 


105. Variable Stars. Lectures, collateral reading, and observa- 
tions of variables. Prerequisites: Astronomy 31 and 32. Three hours 
credit. Fall term. 


151. Solar Physics. Studies of methods and results of modern 
solar research. Lectures and collateral reading. Open to those who 
possess a general knowledge of astronomy and physics. Two hours 
credit. Fall term. 


152. Astrophysics. Studies of methods and results in physical 
astronomy and especially in stellar spectroscopy. Three recitations 
and one laboratory period each week. Open to those who have had - 
calculus and possess a general knowledge of astronomy and physics. 
Four hours credit. Spring term. 


154. Method of Least Squares. Theory of the error curve and 
of the combination of observational data according to the method of 
least squares. Recitations, problems. Prerequisite: calculus. Two 
hours credit. Spring term. 


156. Advanced Practical Astronomy. Studies in continua- 
tion of Course 101. Prerequisite: Astronomy 101 and calculus. Three 
hours credit. Spring term. 


54. CHEMICAL AND METALLURGICAL 
ENGINEERING 


Professors G. G. Brown, A. H. Wuitrt, A. E. WHITE, BRIER*, UPTHE- 
GROVE, Woop, and BAKER; Associate Professors THOMASSEN, 
McCreapy, PETTYJOHN*, SCHNEIDEWIND, and Katz; Assistant 
Professors SIEBERT, Foust*, and TownsEenp; Dr. R. R. WHITE, 
Mr. Browne tz, Mr. York, and Mr. JONEs. 


THE CHEMICAL ENGINEER 


“Chemical engineering is that branch of engineering concerned 
with the development and application of manufacturing processes in 


* On leave, active service, 1942-43. 
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which chemical or certain physical changes of materials are involved.”* 
The chemical engineer is, therefore, essentially a process engineer and 
is concerned primarily with the design, construction, and operation 
of equipment and plants in which these processes take place. 

It has been found that certain basic or unit operations such as 
heat transfer, evaporation, filtration, distillation, crushing, extracting, 
and drying are common to the processing of different materials and 
industries. Any manufacturing process with which the chemical engi- 
neer deals is made up of a sequence of such operations. His knowl- 
edge of these unit operations and their commercial application is one 
characteristic which distinguishes him from the chemist. Only by 
being thoroughly grounded in the principles of chemistry, physics, 
and mathematics and their application to industrial processes is it 
possible for the chemical engineer to make his proper contribution to 
the development and commercial production of the amazing multi- 
plicity of new products from modern industry. 


THE METALLURGICAL ENGINEER 


Almost all that has been said of the chemical engineer applies 
to an equal degree to the metallurgical engineer, although the metal- 
lurgical engineer is more concerned with metals than with other 
engineering materials. The activities of the metallurgical engineer 
cover the extraction of metals from their ores, their melting, refining, 
alloying, casting, fabrication, and heat treatment, and their utiliza- 
tion in the various.industries. He finds his work not only in the 
industries involved directly in the production of metals and metal 
products, but also to an ever-increasing extent in the industries 
utilizing, and dependent for their existence on, metals and metal 
products. Diminishing supplies of high-grade ores and an increasing 
demand for new alloys of superior qualities make this field one of 
ever-growing importance. 


CURRICULA IN CHEMICAL AND METALLURGICAL ENGINEERING 


The first four or five terms of undergraduate work are devoted 
largely to fundamental subjects or “tools” required for an under- 
standing of the more specialized subjects. The last two terms include 
the courses in the special applications, or ‘“‘use of the tools,” to 
chemical and metallurgical problems, and offer opportunity for the 
better students to elect special research or design work in their 
chosen field. 


GRADUATE TRAINING 


The fact that chemical and metallurgical engineering involves 
application of chemistry in addition to mathematics and physics, 
which are the basis of other branches of engineering, indicates the 
importance of more than four years’ study. This is definitely recog- 
nized by many of the larger corporations, who prefer a man with 
a master’s or doctor’s degree to one with a bachelor’s degree on the 
grounds that the man with postgraduate training advances faster 


* As defined by the American Institute of Chemical Engineers. 
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and further than an equally able man without such training. All 
students desiring to become candidates for a graduate degree must 
present substantially the equivalent of the undergraduate program 
required for the bachelor’s degree in chemical or metallurgical en- 
gineering at the University of Michigan. Students whose under- 
graduate training has not been adequate will be required to make up 
the work which is lacking. 


FACILITIES 


The Chemical and Metallurgical Engineering Department is 
located in the East Engineering Building where it co-operates closely 
with the foundry and forge shop of the metal processing laboratories, 
the cement and asphalt work of the highway laboratories and the 
Department of Engineering Research. 


The general Chemical and Metallurgical Engineering Labora- 
tory occupies four floors in the north wing of the building and is 
well equipped for pilot plant work and studies of the unit operations 
and their integration into processes. All students in Chemical and 
Metallurgical Engineering are required to elect Course 29 in the 
General Laboratory. Equipment of the General Laboratory is also 
available for research work, as suggested in Course 110 a, b, c, d and 
e. A number of completely equipped special laboratories deal with 
the problems of particular industries or materials as suggested in 
Course 110, f-x. By making proper elections from among the ad- 
vanced courses it is possible for the advanced student to obtain 
expert special instruction in a chosen field of specialization. Separate 
shops for mechanics’, and students’ use, the instructional laboratories 
as in metallography, melting and heat treating, pyrometry, physical 
measurements, gas and fuel, etc. can be merely mentioned here. 


Visits of Inspection.—The educational value of visits of inspec- 
tion is recognized, and inspection trips are made regularly in connec- 
tion with the various courses. The great industrial development of 
the neighboring cities of Detroit and Toledo, as well as that of other 
points of Michigan within easy reach of Ann Arbor, allows a varied 
range of industries to be visited at small expense. The opportuni- 
ties are so abundant that the list varies from year to year. 


Summer Employment.—Each student is urged to obtain em- 
ployment in a factory:for at least one summer in order that he may 
acquire the viewpoint of the worker in an industrial organization. If 
he acquires professional knowledge, also, so much the better. 

Student branches of the American Institute of Chemical Engi- 
neers, established in 1922, and the American Institute of Mining and 
Metallurgical Engineering, established in 1938, hold monthly meet- 
ings for discussion of topics of professional interest. Convenient and 
pleasant clubrooms are provided adjoining the seminar room in the 
East Engineering Building. 


Military and Naval Science.—The College of Engineering con- 
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tains units of the corps of engineers, infantry, signal corps, and 
ordnance in the Reserve Officers’ Training Corps. Students com- 
pleting the required work may obtain commissions as reserve officers. 
The ordnance unit is especially attractive to chemical and metallurg- 
ical engineers, and there is sufficient flexibility in the program so that 
they may obtain the necessary military or naval credits without 
increasing the time in residence, provided they take one summer in 
a military camp. See Sections 46 and 49. 
CURRICULUM IN CHEMICAL ENGINEERING AND 
REQUIREMENTS FOR GRADUATION 

Candidates for the degree of Bachelor of Science in Engineering 
(Chemical Engineering) are required to complete the curriculum de- 
tailed below. For the definition of an hour of credit see section 33. 


a) Preparatory Courses Hours 
English 1, 2, 3, and a course from Group II ............. 8 
English, a course from Group III, preferably Course 6.... 2 
Nontechnical Electives: 4... ...00.4. beseh Goa 2a 6 
Math: 13, 14, 53,;:54w. 5 ceed. Shee 16 
Physics 45;:46 s55.. 8.als. Sis hoe: ee 10 
Chem.: 5E;21E, 4Lysa 2. oihs Ue RRR See Oe 13 
Drawing. 1, 2,°30 52.2.8. ids he ee 8 
Metal Proc. 2: and Ch:-Mets Eng. 1 “4.ig4s06. See 5 
Economics:153; 173.2. woes aah a. See 6 

Total ci... bestest ive ak Sa ee ie 74 

b) Secondary and Technical Courses 
Chem. 67E,‘'169E, Organic Chemistry” 2/2 >>. 2. Shree eee 8 
Chem. 85E} 87E, Physical Chemistry + .'0¢. 5) ae ee eee 6 
Eng. Mech.-1; Statics “v.00. ee os ee os oe 3 
Eng. Mech. 2, Strength. and, Elasticity <:..0n8 eee 4 
Mech; Eng: 3,. Heat».Engines, s¢.52 dooce Ses 4 
Elec. Eng. 2a, Electric Apparatus and Circuits .......... 4 
Ch.-Met. Eng. 2, Engineering Calculations ............. 3 
Ch.-Met. Eng. 6, 13 and °15, Unit Operations ............ 7 
Ch.-Met. Eng. 11,, Thermodynamics ... ...9.... seuatinsae ame zs) 
Ch.-Met. Eng. 16, Laboratory Measurements ........... 2 
Ch.-Met. Eng. 17, Physical Metallurgy ................. 3 
Ch.-Met:’ Eng: 25, Chemical Industries’ |v. 0-7... . a eee 3 
Ch.-Met. Eng. 29, Engineering Laboratory and Design .. 3 
Ch.-Met. Eng. 34, Chemical Process Design ............ 3 

Total oe eee Oe ea 56 

Summary: 

Preparatoty Courses \. . «. 5 ass5s.c <u tous aes se ee 74 
Secondary and Technical Courses, ....:-..-+-« 5: ocean 56 
BleCtivesS or. casing ss vias ola’usdis lars Sines eae net ee 10 
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Students in chemical engineering who are also candidates for a 
degree in mathematics are permitted to make the following sub- 
stitutions: 


1. In the mathematics curriculum substitute three hours of 
chemistry (beyond 5E) for Eng. Mech. 3. 


2. In the chemical curriculum substitute three hours of advanced 
mathematics for Economics 173. 


PROGRAM IN CHEMICAL ENGINEERING OF NINE OR EIGHT TERMS 


Students who earn an average grade of B, 3.0 points, on the 
first term program may complete the entire program in eight terms 
rather than in nine terms by carrying an average of about 18 hours 
per term. See Rules Governing Election of Studies, section 19a. This 
may be done by advancing the courses marked x to the preceding 
term. 


FIRST TERM SECOND TERM 


COURSES HOURS COURSES HOURS 
AYEIE Thiel 2 Sas ae ea 4 Math Sit smear. ec cui oe 4 
NO USIEP Ee Gee Pie aot oe 3 PIGMSISOES © fe vias viet. « aes 2 
SMOG eae a eae ores 1 *English (Group II) ...... 2 
Dra Wane eh fe siesta. hale 3 Drain 2 ce, ee be cae 3 
+Chem. 5E or +Ch.-Met. 1 and 
Ch.-Met. 1 Metal Proc. 2 or 
anduMetals Proc, 2.0.0". 5 Chet 5 a oes einen stone 5 
USSSEINDIVGEr. tilts oasis Gee 0 ASSemDIY ne x cette cask ee 0 
tPhysical Ed. or Mil. tPhysical Ed. or Mil. 
or Nav. Science ..... Oorl or Nav. Science ..... Oorl 
16 or 17 16 or 17 
THIRD TERM FOURTH TERM 
AVE EEO ae tess tactic a: Setter cosy A Math. (52c fe, «trocar ae 4 
IBD YSiCs 4 oie we, ey ne eae 5 PRvysics .40 o. 30 ete ote 5 
Secnetees bie; eae soe 4 xEng. Mech. 1 or 
Drawing 3 or SDA wale ioe koe ks Asie 3 or2 
Enewviech: 1). 72... 2. OF eX CIODL, C4) cua tain coma 4 
15 or 16 16 or 15 


* If modern language is elected, it may be classified here and the English 


postponed. 


See section 34. 
+ See note, section 39. 


t Physical education two or three times a week throughout the year (with- 
out credit in hours) is required of all first-year students, unless military or naval 


science (one hour’s credit each term) is elected as a substitute. 


Enrollment in 


military or naval science is for a period of four terms. 
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FIFTH TERM 


xChems 67 ORs. SPI KS 3 
eCHEMetl S29 as tone ee 3 
Engi Mech..2% oo Pitia ie - 4 
xMech2Tengy394 2s ee oe 4 
HLECHVES Ot cuted eee 2 

16 

SEVENTH TERM 

xCGhem; S7Bi= Cos gee 3 
xCh.sMetid at Vo aries eal 2 
xCh- Met. i]6e.- 2), doce, 2 
xCh- Met; 25: inte, oi a8. f: 3 
xblecs ng. 26 es ea tt 4 
Rlectives tic 534.35 caret 2 

16 


SIXTH TERM 
xChem. 85E 
xChem. 169E 
xCh.-Met. 11 
xCh.-Met. 6 

Electives 


EIGHTH TERM 
xEconomics 153 
xCh.-Met. 15 
xCh.-Met. 17 
xCh.-Met. 29 
xEnglish III 

Electives 


NINTH TERM 


xEconomics 173 


xCh.-Met. 34 .. 


xElectives 


ececee eee eee eee 


13 or ll 


ey) 


¢ «6 0 8 6 te Ste 


Ce 


ee 


e © Cee sid” gels elena 


oe fe «fs sane 


eee eer ew eee 


eee ee eer eee 


o aie «se © ie) oe 


CURRICULUM IN METALLURGICAL ENGINEERING AND 
REQUIREMENTS FOR GRADUATION 


Candidates for the degree of Bachelor of Science in Engineering 
(Metallurgical Engineering) are required to complete the curriculum 
detailed below. For the definition of an hour of credit see section 33 


a) Preparatory Courses 


English 1, 2, 3, and a course from Group II 


oececeee ewe ees 


English, a course from Group III, preferably Course 6 .... 2 


Nontechnical Electives 
Math. 13, 14, 53, 54 

Physics 45, 46 
Chem. 5E, 21E, 41 
Drawing 1, 2, 3 


Metal Proc. 2, and Ch.-Met. Eng. 1 
Economics 153 and 54 or 173 


ofs SMe a Sw ab 0 oie 6 © 6 (6 @ &, by Eee 
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Secondary and Technical Courses for Metallurgical Engineers 


Rem es, MOT SAIC LC NEMISt ry tag, osyslde sos ees eee ag 4 
Chem. 85E, 87E, Physical Chemistry ..................- 6 
Pipe VICI. OUR ICS age Vas vicg es oe een hes 3 
Pieeviccn. 2. sirens ane Plasticity ny ip i cet ae 4 
VIP ITeLalie. 0, Tiedt EteINeSs scat ok ce Curie. ood eee 4 
Elec. Eng. 2a, Electrical Apparatus and Circuits.......... 4 
BICraiee LOG, 9. LOUNGTVs oo coe ce ee ee ee ele ae 2 
Miineralogy -99,,.Crystallography il) 2h 8s ee: a 1 
ibe Met..tne.-2, ug. -Calculations’. ses. ese.) sa ones 3 
Ch.-Met. Eng 6 and 13, Unit Operations ............... 4 
Ch.-Met. ‘Eng. 11, Thermodynamics. ..............-..-:% 3 
Ch.-Met. Eng. 16, Laboratory Measurements ............ 2 
Ch.-Met. Eng. 19, Metallurgical Process Design .......... 4 
Ch.-Met. Eng. 27 and 28, Physical Metallurgy........... 7 
Ch.-Met. Eng. 29, Engineering Laboratory and Design.... 3 
ee eee Se OR TTAVS Soke. on ee ee Pee a ee 3 

TUF EEE ae ledge a il eal A A te Nae Mette Ne I 57 

Summary: 

PAEDACACOLy PE OUTSES (ote Od hes es one PR ee oe 74 
Secondary and Technical Courses ....................00. 57 
RCS Serato s oe oa ve ee hin ba Nest 9 

ie a US. No en PS Sg vldks «ti MBI COL kes 140 


Students in metallurgical engineering who are also candidates for 
a degree in mathematics are permitted to make the following sub- 
stitutions: 


1. In the mathematics curriculum substitute three hours of 
chemistry (beyond 5E) for Eng. Mech. 3. 


2. In the metallurgical curriculum substitute three hours of 
advanced mathematics for Economics 173. 


PROGRAM IN METALLURGICAL ENGINEERING 
OF NINE OR EIGHT TERMS 


Students who earn an average grade of B, 3.0 points, on the 
first term program may complete the entire program in eight terms 
rather than in nine terms by carrying an average of about 18 hours 
per term. See Rules Governing Election of Studies, section 19a.. This 
may be done by advancing the courses marked x to the preceding 
term. 
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FIRST TERM 


COURSES HOURS 
VEAL eh 19 serene teptecte econ oceet ae 4 
Mog lishy da, tn onesie eles 3 
ICNP UGH 2 ee seeker netocard ant eres 1 
Drawing 12s. ace ae a 3 
*Chem. 5E or 
Ch.-Met. 1 
ano MetalaProcr2 ..:. ao 
ASSEMDIY Sin eee strslers asc eters 0 
tPhysical Ed. or Mil. 
or Nav. Science ...... Oorl 
16 or 17 
THIRD TERM 
Math .'53 -sicotuctekes ere 4 
Physics $45 4c. 6 oe. ere 5 
xhemi 2 Tiger. ee. coe 4 
Drawing 3 or 
Eng. Mech. 1 .2...... 2 or3 
15 or 16 
FIFTH TERM 
xO heme 555.) ohne en ees 4 
eChic Meth itm = Ali, sakes 3 
xMechaEng: 3. jaseeaeens oe 4 
WietaleP roc. (Oe cnen, soe eee 2 
Minerdlogy90: 2.55.8 1 
BleCtiVeS Te wiriasere see te a #4 
16 
SEVENTH TERM 
xChem 8/35 = oe ve eee ) 
Econs153 2037 iter ane 3 
x@h.zMets 13... t¢ Gas Se.a8 2 
od Oo «RR os a ae a 4 
KEACG. UN 20s oe ven dente a 
16 


SECOND TERM 
COURSES 


Math." 14.2). «: ae 
STN CLS Sse sx ae 
*English (Group II) .. 
Drawing 2.1... tne 


+Ch.-Met. 1 and 
Metal Proc. 2 or 
xChem. 5E 


tPhysical Ed. or Mil. 


or Nav. Science ... 


Math, 54.4). «ieee 
Physics.46° ~~...) mene 


xEng. Mech. 1 or 
xDrawing 3 
xChem. 41 


SIXTH TERM 
xChem. 85E 
xCh.-Met. 11 
xCh.-Met. 16 
xCh.-Met. 6 
Eng. Mech. 2 
Electives 


EIGHTH TERM 
Economics 173 
xCh.-Met. 28 
xCh.-Met. 19 
xCh.-Met. 29 
xEnglish III 


Assembly. Sic? ..n 2 eee 


eoeeeeeee 


eeeeeeeeeee 


eeereeeeee 
eeeecececee 
cee ero eeue 
eecereeeesecs 
eee eereee 


eeceece eee ee ee 


see eee 
cee eee ewe 
us loys! « 8 eens 
Tense) Se Ss w 


15 


* If modern language is elected, it may be classified here and the English 


postponed. See section 34. 
+ See note, section 39. 


£ Physical education two or three times a week throughout the year (with- 
out credit in hours) is required of all first-year students, unless military or naval 


science (one hour’s credit each term) is elected as a substitute. 


military or naval science is for a period of four terms. 


Enrollment in 
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NINTH TERM 


yChelet 2444 ove 2s. 3 
xElertives sis | Serre llor9 
14 or 12 
ELECTIVES 


The undergraduate curricula in chemical and metallurgical engi- 
neering are designed to train the student in the basic principles in- 
volved in processing materials. A student so trained is prepared to 
enter almost any industry. The application of these basic principles 
to specific industries is covered in many of the advanced courses, 
which may be elected by the student who has particular interest in 
‘a special field. These courses may be included among the electives 
of the undergraduate program, taken as additional work, or included 
in a postgraduate program for an advanced degree. The usual pro- 
cedure for an undergraduate is to elect the appropriate subdivision 
of Chemical-Metallurgical Engineering 110 to which may be added as 
many cognate courses as time permits. For example, the student may 
prepare himself as thoroughly as he may wish for work in the field 
of petroleum and natural gas by elections from the following courses: 
Ch.-Met. Eng. 55, 110f, 155, 254, 255, Geol. 145, Chem. 291, 292, and 
others. The members of the staff are always available for consulta- 
tion in regard to the selection of elective courses. 


Students working for the two degrees—Bachelor of Science in 
Engineering (Chemical Engineering) and Bachelor of Science in 
Engineering (Metallurgical Engineering)—will follow the same pre- 
paratory courses which are common to both chemical and metallurg- 
ical curricula, and will follow the list given below for the secondary 
and technical courses. Notice that 152 hours of credit are required for 
these two degrees. 


b) Secondary and Technical Courses for the two degrees, 
Bachelor of Science in Engineering (Chemical Engineering) 
and Bachelor of Science in Engineering (Metallurgical 


Engineering). Hours 
nemo 00, OrganicaChemistry. . 2hys../saiasem sorte sie Se 8 
enn soil 6s fb. (Piysical Chemistry .aic:<n..feca siataisiess ‘aptaatts 6 
eer CG ele te CAL ICS. ee cahd Sic Seok 9 stb me he ote) Aaa ae eae © 3 
Eng. Mech. 2, Strength and Elasticity .................- 4 
IPC ON es ELeAt) AOTIPINGS. oo 5 ve on enw maces 0 viel els/e ie ile = 4 
Elec. Eng. 2a, Electrical Apparatus and Circuits ......... a 
Nets rock, Os Foundry Aine dite Hes oT Ee SRS. 2 
Mineralocy: 094-Crystallography. cds «2. Gah an. BE ae 1 
Ch.-Met. Eng. 2, Engineering Calculations .............. 3 
Ch.-Met. Eng. 6, 13, 15, Unit Operations ............... 7 
CheeMet-rhne adi. Thermodynamics) . 6: ....45 ¢.6 52d. 5 oye 3 
Ch.-Met. Eng. 16, Laboratory Measurements ............ 2 


Ch.-Met. Eng. 19, Metallurgical Process Design ......... 4 


80 COLLEGE OF ENGINEERING 


Ch.-Met. Eng. 25, Chemical Industries ................. 3 
Ch.-Met. Eng. 27, 28, Physical Metallurgy .............. 7 
Ch.-Met. Eng. 29, Engineering Laboratory and Design... 3 
Ch.-Met. Eng. 34, Chemical Process Design ............. 3 
Ch,-Met.’ Engi 445 X-Rays 2 .o23cc. «+s dues oe eee 3 

Lotal’ wc Sires oc we tts mic einer: = oars a nae Sec a 70 

Summary for the two degrees: 

Preparatory;Cotirses’) 20206. oF) AL. Pe 74 
secondary and Techical’ Courses. .2.272. 0. U.S Se eae -70 
“Hlectives’ =. 27 RSE AR a oe Re ee 8 

Total Ra Py See a Pk ee 152 


THE CURRICULA IN CHEMICAL AND INDUSTRIAL ENGINEERING 
AND IN METALLURGICAL AND INDUSTRIAL ENGINEERING 

Eleven-term curricula in chemical or metallurgical engineering 
and business administration lead to the degree of Bachelor of Science 
in Engineering (Chemical Engineering or Metallurgical Engineering) 
at the completion of 141 hours, and to the degree of Master of 
Science (Industrial Engineering) at the completion of two additional 
terms. The undergraduate programs contain the full program in 
chemical engineering or in metallurgical engineering with the substi- 
tution of Economics 53, 54, 71, and 72 and Business Administration 
113 for the economics and electives specified in the usual course. 
Students will then enroll in the Graduate School and at the comple- 
tion of two terms’ work on-an approved program will receive the 
Master of Science degree in Industrial Engineering. 


COURSES IN CHEMICAL AND METALLURGICAL ENGINEERING 


1. Engineering Materials. Metals, alloys, cement, clay prod- 
ucts, protective coatings, fuels, and water. An introductory course. 
Two lectures, two recitations. Required for all engineering students. 
Prerequisite: an acceptable high-school course in chemistry or Chem. 
3, and preceded or accompanied by Metal Proc. 2. Three hours credit. 
Each term. 


2. Engineering Calculations. Material and energy balances 
and their application to fuels, furnaces, drying, combustion, and 
other chemical and metallurgical problems. Two lectures and two 
recitations. Prerequisites: Ch.-Met. Eng. 1 and Physics 45. Three 
hours credit. 


6. Solids Handling and Separation Operations. Equipment 
and theory as applied to crushing, grinding, size separation, sedi- 
mentation, extraction, and filtration. Two lectures and one recita- 
tion. Prerequisite: Ch.-Met. Eng. 2. Two hours credit. 


7. Metals and Alloys. Structures and properties as affected 
by composition, mechanical and thermal treatment, with special em- 
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phasis on the utilization of common metals and alloys and their 
behavior in service. Two lectures, one recitation. May not be 
elected by chemical or metallurgical engineers. Prerequisite: Ch.-Met. 
Eng. 1. Two hours credit. 


10. Fuels. Laboratory testing of fuels, gases, oils and water, 
and interpretation of results. Is scheduled with Met. Eng. 7. One 
hour credit. 


11. Thermodynamics. The laws of energy applied to contin- 
uous or flow processes, chemical equilibria, properties of materials 
and solutions, and the concept of availability. Two lectures and two 
recitations. Prerequisites: Ch.-Met. Eng. 2 and Math. 54. Three 
hours credit. 


13. Fluid Flow and Heat Transfer Calculations. Equip- 
ment and theory of these unit operations and their application in 
chemical and metallurgical operations. One lecture and two recita- 
tions. Must be preceded or accompanied by Ch.-Met. Eng. 11. Two 
hours credit. 


15. Unit Operations Design. Calculations are made for the 
design of gas absorption, distillation, drying and crystallization oper- 
ations. Two lectures, two recitations. Prerequisites: Ch.-Met. Eng. 
13, and preceded or accompanied by Chem. 87E. Three hours credit. 


16. Laboratory Measurements. Physical-chemical measure- 
ments and determination of properties. Options are provided to meet 
the major interests of the student. Two laboratory periods of four 
hours each. Must be preceded or accompanied by Chem. 85E. Two 
hours credit. 


17. Physical. Metallurgy. The structures of metals as af- 
fected by composition and thermal and mechanical treatment; their 
resultant physical properties and behavior in service. One lecture, 
two recitations and one laboratory period. Prerequisite: Ch.-Met. 
Eng. 16. Three hours credit. 


19. Metallurgical Process Design. ‘The application of prin- 
ciples involved in the extraction of metals from ores, the production 
of alloys and their commercial shapes or forms to process design. 
Three lectures and two recitations. Prerequisites: Ch.-Met. Eng. 6 
and 13. Four hours credit. 


20. Plant Work. Credit is given for a satisfactory report on 
some phase of work done in a plant. The nature of the problem and 
registration must be approved before entering upon the work. One 
hour credit. 


21. Chemical Plant Design Problem. The American Institute 
of Chemical Engineers holds an annual competition for the solution 
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of a problem open to all undergraduate students. One hour. A credit 
of one hour will be granted to any student who submits a solution 
of this problem which is satisfactory to the staff of the Department. 


25. Chemical Industries. Principles and processes involved in 
numerous chemical industries. Three lectures and one recitation. 
Must be preceded or accompanied by Chem. 169E. Three hours credit. 


27. Physical Metallurgy I. Structures and properties of 
metals, as related to composition and thermal and mechanical treat- 
ment. One lecture, two recitations-and two three-hour laboratory 
periods. Prerequisite: Ch.-Met. Eng. 16. Four hours credit. 


28. Physical Metallurgy II. Thermal and mechanical pro- 
perties of metals as related to macro- and microstructure. Two lec- 
tures, One recitation, and one laboratory period. Prerequisite: Ch.- 
Met. Eng. 27. Three hours credit. 


29. Engineering Laboratory and Design. Laboratory de- 
termination of actual operating data of equipment and the applica- 
tion of these data in design of plant. Experiments, reports, and 
problems. Divided into two principal options, (1) Chemical En- 
gineering; (2) Metallurgical Engineering. Lectures, recitations, and 
laboratory. Prerequisite: Ch.-Met. Eng. 15 or 19. Three hours credit. 


34. Chemical Process Design. Application of chemistry and 
the unit operations to the design of chemical processes particularly 
in the field of heavy chemicals. Two lectures and two recitations. 
Must be preceded or accompanied by Ch.-Met. Eng. 15. Three hours 
credit. . 


44. X-Ray Studies of Engineering Materials. The principal 
methods. Two lectures, one recitation, and one three-hour laboratory 
period. Prerequisites: Ch.-Met. Eng. 17 or 27 and Mineralogy 99. 
Three hours credit. 


55. Petroleum Laboratory. Determination of properties of 
fuels, oils, gases, and special methods used in the petroleum industry. 
Must be preceded by Ch.-Met. Eng. 16. One or two hours credit. 


102. Heat and Material Balances. Application of method of 
heat and material balances to chemical and manufacturing processes. 
Prerequisite: Ch.-Met. Eng. 34. Two recitations. Two hours credit. 


105. Chemical Engineering Thermodynamics. A _ study of 
the principles of the three fundamental Jaws of energy as applied to 
chemical and metallurgical engineering problems. Two lectures and 
two recitations. Prerequisites: Ch.-Met. Eng. 2, 11, calculus, and 
physical chemistry. Three hours credit. 
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109. Research Seminar. Discussion of research of staff and 
graduate students. Required of all applicants and candidates for the 
doctorate; no credit. 


110. Special Research and Design Problems. Laboratory 

and conferences. Hours and credit to be arranged. 

a) Heat transfer and evaporation. 

b) Distillation and gas absorption. 

c) Extraction and leaching. 

d) Filtration and sedimentation. 

e) Transportation and handling of fluids. 

f) Petroleum, natural gas, and motor fuels. 

g) Gas manufacture, properties and uses of coal gas, water gas, oil 
gas, and producer gas. 

h) MUydraulic cements as influenced by chemical composition and 
temperature of burning. 

z) Electrodeposition and electrochemical processes. 

7) ~Paint, varnish, and pyroxylin lacquers. 

k) Pulp and paper manufacture. 

1) Plastics. 

m) Ferrous metallurgy. Structures and properties of non-ferrous 
metals. 

o) High-temperature metallurgical problems. 

x) Application of x-rays to the structure and properties of materials. 


113. Fluid Flow, Heat Flow, and Evaporation. The funda- 
mental theory of these processes and of the equipment for their 
operation. Lectures and recitation. Prerequisite: Ch.-Met. Eng. 15. 
Two hours credit. 


114. Crushing, Classification, Filtration, Calcination, and 
Conveying. The fundamental theory of these processes and of the 
equipment for their operation. Lectures and recitations. Prerequisites: 
Ch.-Met. Eng. 15 and 17. Two hours credit. 


115. Drying, Distillation, Extraction, and Gas Absorption. 
The fundamental theory of these processes and of the equipment for 
their operation. Lectures and recitations. Prerequisite: Ch.-Met. Eng. 
15. Two hours credit. 


121. Design of Chemical Engineering Equipment. The stu- 
dent selects some piece of chemical machinery and makes a complete 
set of drawings that would be required for its actual construction. 
Conferences and drafting. Prerequisites: Ch.-Met. Eng. 15 and 29. 
Three hours credit. 


125. Seminar in High Molecular Weight Polymers. Prereq- 
uisite: Ch:-Met. Eng. 25. One to two hours credit. 


141. Metallurgy of Iron and Steel. A critical study of the 
making of steel. Two lectures and one recitation. Prerequisites: 
Ch.-Met. Eng. 6 and 19. Two hours credit. 
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143. Metallography of the Nonferrous Metals. The micro- 
scopic structure of the common nonferrous metals and alloys, and of 
the effect on their structure and properties of heat treatment, mechani- 
cal work, and composition. One lecture and one laboratory period. 
Prerequisites: Ch.-Met. Eng. 28 and a course in physical chemistry. 
Two hours credit. 


144. X-Ray Studies of Engineering Materials. Lectures and 
assigned work. Prerequisites: Ch-Met. Eng. 44, mathematics and 
physics. Three hours credit. 


149. Physical Metallurgy of Cast Ferrous Metals. A study 
of the theory and the mechanism underlying the solidification, struc- 
tures, and properties of cast ferrous metals. Lectures and recitation. 
Prerequisite: Ch.-Met. Eng. 28. Two hours credit. 


150. Physical Metallurgy of Wrought Ferrous Metals. A 
study of the theory of alloy additions to steel, and effect of alloying 
elements on the physical properties of steel. Two lectures, one reci- 
tation, and one laboratory demonstration. Prerequisite: Ch.-Met. 
Eng. 28. Two hours credit. 


151. Furnace Design and Construction. The study and ap- 
plication of the principles of furnace design, furnace atmospheres and 
refractory materials used in furnace construction. Two lectures and 
one recitation. Prerequisite: Ch.-Met. Eng. 13. Two hours credit. 


152. Pyrometry and Furnace Control. The theory, construc- 
tion, calibration, and use of commercial pyrometers; the methods of 
thermal analysis, and the various means of temperature control in 
furnaces. One recitation and one laboratory period. Prerequisite: 
Ch.-Met. Eng. 16. Two hours credit. 


155. Petroleum Refining. The process and design of engineer- 
ing equipment used in the manufacture of petroleum products and 
natural gasoline. Lectures and recitations. Prerequisite: Ch.-Met. 
Eng. 15. Three hours credit. 


171. Explosives. The process used in the manufacture of com- 
mercial and military explosives and pyrotechnic - materials; their 
properties and uses. Lectures and recitations. Prerequisite: Ch.-Met. 
Eng. 25 Three hours credit. 


172. Pulp and Paper. The processes used in the manufacture 
of pulp and paper; their properties and uses. Lectures and recita- 
tions. Prerequisite: Ch.-Met. Eng. 13. Two hours credit. 


205. Applied Thermodynamics. An advanced analytical study 
of chemical engineering processes from the standpoint of quantitative 
thermodynamics and physical chemistry. A continuation of Ch.-Met. 
105. Lectures and recitations. Two hours credit. 
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215. Design of Chemical Plants, on the basis of economic bal- 
ances. Prerequisites: Ch.-Met. Eng. 113, 114 and 115, and a course 
in machine design. Three hours credit. 


221. Plant Location and Layout, and the design and selection 
of processes and auxiliary equipment. Prerequisites: Ch.-Met. Eng. 
113, 115 and 121. Three hours credit. 


241. Physical Metallurgy. An advanced study of the theory 
and principles fundamental to the mechanical and thermal treatment 
of metals and alloys. Prerequisites: Ch.-Met. Eng. 19, 105 and 143. 
Two hours credit. 


244. Constitution of Metals and Alloys. An advanced study 
of metallic structure based on properties of single crystals and aggre- 
gates. Prerequisite: Ch.-Met. Eng. 144. Two hours credit. 


245. Thermodynamics Applied to Metallurgical Problems. 
An analytical study of metallurgical problems from the standpoint of 
quantitative thermodynamics and physical chemistry. Lectures and 
recitations. Prerequisite: Ch.-Met. Eng. 105 and 143. Two hours 
credit. 


254. Petroleum-Production Engineering. The application of 
chemical engineering to gases and liquids under high pressure as en- 
countered in the production of natural gases and crude oil, and in the 
estimation of reserves. Prerequisite: Ch.-Met. Eng. 155. Three hours 
credit. 


255. Petroleum-Refining Engineering. The application of 
chemical engineering to the design of petroleum refineries. Prerequi- 
site: Ch.-Met. Eng. 155. Two hours credit. 


Ss CIVIL ENGINEERING 


Professors GraM, HoAD, DECKER, WoRLEY, CISSEL, MorRISON, WISLER, 
SHERLOCK, BoucHArD, and SADLER; Associate Professors CAREY, 
Emmons, and Houser; Assistant Professors ALT, McFAarRLAn, 
Younc, Maucu, BLEEKMAN, and Brater; Mr. Davies and Mr. 
Boyp. 


The Department of Civil Engineering is organized into the sev- 
eral administrative divisions described below, corresponding to the 
specialized practice in which civil engineers are engaged. Each of 
these divisions under the direction of an experienced engineer and 
teacher contributes to the program of courses required of all students, 
but there is opportunity for only a few advanced courses in any divi- 
sion within the limits of the four year schedule. 

Geodesy and Surveying have to do with the making, recording, 
and reduction of observations for determining the relative positions 
of points on or near the earth’s surface. Geodetic theory is applied 
when the work is of such extent as to be influenced by the size and 


* 
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shape of the earth. The practice of plane surveying is confined to 
relatively small areas, is essential for determining land boundaries, for 
the planning of construction, for directing construction according to 
design, and for the making of maps and systematic records for gen- 
eral purposes. 


Structural Engineering deals with the theory, design, and con- 
struction of structures, such as bridges, buildings, dams, retaining 
walls, etc., involving the use of steel, reinforced concrete, and timber. 


Hydraulic Engineering takes up the control and use of water, 
including irrigation, drainage, water power, and navigable rivers and 
harbors, and deals with the measurement of water and the design 
and construction of dams, locks, wharves, irrigation works, and all 
other forms of hydraulic structures. 


Transportation Engineering deals with railroads, highways, 
waterways, and other forms of transportation; location, design and 
construction, maintenance, operation, and also the history and eco- 
nomics of transportation systems. 


Sanitary Engineering has to do with the planning, construction, 
and operation of waterworks, sewerage and drainage systems, water- 
purification plants, and works for the treatment and disposal of city 
sewage and industrial wastes; with the improvement and regula- 
tion of natural waters for purposes of sanitation; with air sanitation; 
and with the principles and standards for the ventilation of buildings 
and for working under compressed air. 


Municipal Engineering deals with the design, construction, 
maintenance, and management of the streets, pavements, sewers, sys- 
tems of transportation, utilities, and other public improvements which, 
taken together, constitute the physical structure of the modern city, 
with comprehensive planning for cities and metropolitan areas, with 
the management of public utilities, and in general with the creation 
and maintenance of safe and wholesome physical conditions within 
the city. 


Public Health Engineering has to do more particularly with 
governmental supervision and control of all those activities of an 
engineering nature which are definitely related to public health. An 
effort has been made to arrange the details of the course of training 
so that graduates will be prepared not only for civil engineering prac- 
tice but also for an active interest in social and public service. 


- Major Electives.—As early as practicable the student should 
select that division of civil engineering in which he may have a major 
interest, and confer with the professor in charge of the division rela- 
tive to the completion of his program. 


Graduate Work leading to advanced degrees is offered to gradu- 
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ates whose records indicate that they can pursue it profitably. Con- 
ditions under which such work may be undertaken are described in 
the Announcement of the Horace H. Rackham School of Graduate 
Studies of the University. 


Fellowships of interest to students in civil engineering are de- 
scribed in section 28. 


The Transportation Library offers unusual opportunities for 
research. It contains many rare books and pamphlets relating to the 
origin, history, and development of. the various transportation sys- 
tems as well as complete files of current magazines and reports. 


Highway Laboratories.—Through a co-operative arrangement 
between the University and the State Highway Department, the test- 
ing of materials for use in state highways and bridges is done at the 
University. The work of the state is, in general, done in the rooms 
used for student work, so that students secure the benefits to be 
derived from observing the work of trained state employees. 


Camp Davis.—The University of Michigan was the pioneer in 
the establishment and maintenance of a camp for field work in 
surveying. The camp was organized under the supervision of the 
late Professor J. B. Davis in 1874. Several sites were occupied in 
Michigan until 1929, when the University purchased lands in Jack- 
son’s Hole, Wyoming, for the location of the present camp. 


Camp Davis is located in the valley of the Hoback River twenty 
miles southeast of the town of Jackson, Wyoming, and seventy-five 
miles south of Yellowstone National Park. The elevation of the camp, 
over 6,000 feet above sea level, the nature of the surrounding area, 
and the climate combine to make this location very nearly ideal for 
a summer surveying camp. 


A summary of the necessary preparatory training, with an out- 
line of the work covered at the camp, and other information, is con- 
tained in a special circular which may be obtained upon application 
to the Camp Director, Professor Harry Bouchard, 209 West Engi- 
neering Building. 


Advice to Students of other colleges and universities, with re- 
gard to planning their courses before coming to the University is 
given in section 7. 


Military and Naval Science.—The attention of prospective stu- 
dents in civil engineering is called to the Reserve Officers’ Training 
Corps. Those who consider taking military or naval science are urged 
to enroll at the beginning of their course. For further details see 
sections 46 and 49. 
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below. For the definition of an hour of credit see section 33. 


a) 


b) 
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FOR GRADUATION 


CURRICULUM IN CIVIL ENGINEERING AND REQUIREMENTS 


Candidates for the degree of Bachelor of Science in Engineering 
(Civil Engineering) are required to complete the curriculum detailed 


Preparatory Courses Hours 
English 1, 2, 3, and a course from Group II .............. 8 
English 60.6 2s nade Beas cdl k dpi ad apie, ott ae 2 
Nontechnical Electives ..... Ahh « spealars Wo ag aid w- oharaet a eee 6 
Math. 13, 14,- 5354 baes. berccseegeted ee tocee ie cian Alene 16 
Physics45, 46.0 sissiaedes ‘store lace osead cyene oii besten oar 10 
Chem) SIG 0 a. ats tic Siiue stersacnyaineeiaeenvers cle ac ake tae sae 5 
Drawing 1 5. 2c. ose, «siecle = ocd ese nuake Ona 2 ocee 6 
Gedlogy U1 os sis. ose tins es no hep ae HAG a oe ee 4 
Ch.-Met.. Eng. 1 and Metal Proc. 2-....:2.... 2... eee 5 
Economics 53, 54.20. vs ccnwiss deodk Sn seed ns een 6 
Total 2. sie «ends e 3 0 pro ou bbeunne tetas EUS ee ee 68 
Secondary and Technical Courses 
Surveying 1.2.4.) 5.5 isco. see eee ee a 7 
Eng. Mech.;1, Statics. ...24: see bse eee 2 
Eng. Mech. 2, Strength and. Elasticity). ... i202). > esse 4 
Eng. Mech. 2a, Laboratory in Strength of Materials .... 1 
Eng. Mech. 3,- Dynamics ~; 1.../24.-. «0-4. 232 6 7 3 
Eng. Mech. 4, Fluid Mechanics. (...2..2..... ss => ase 3 
Elec. Eng. 2a, Electrical Apparatus and Circuits .......... 4 
Mech. Eng. 3, Heat Engines... ...).. ++...) ee 4 
Civil Eng..1, Structural Drafting)... .-25.  «. ... ee ar 
Civil Eng. 2c, Theory. of Structures. ...>.... eee 3 
Civil Eng. 3, Reinforced Concrete’. /7..2. 2...) see 3 
Civil Eng. 5a, Elementary Design of Structures .......... 3 
Civil Eng. 10,:Hydrology” $0232.75. 09.2722 7) eee 3 
Civil Eng. 12, Water Power Engineering ............... 2 
Civil Eng. 26, Specifications and Contracts .............. 2 
Civil Eng. 30,“‘Water Works 2..7..7.2 502:... Gee 3 
Civil Eng. 32, Sewerage and Drainage .................. 2 
Civil Eng. 40, Highway Engineering .................... 2 
Civil Eng. 42c, Concrete Mixtures’>2)0. 22.2. eee i 
Civil Eng. 50, Railroad Engineering |... 7... 07) eee 2 
Total 0.4 < sio.s. guess 4009 Soeesoheeatna ok Ae, aie ee 57 
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c) Electives Hours 
iWaioneande Freeu 2d. signs eas Saree Sel kerel lee 15 
Summary: 
PreparacOrys COUTSES* fs cis aes 0 nuk oS eee os cle ok nee eae 68 
secondary and’ Lechnical, Courses .2'. 24.6). en eee eM a,as 57 
PULECUIVOSHEMN Yn .2 eee OR PERI Oe EEE SA. Cea 15 
FDOCHL GA La ts Seite eae GALS cle Rie) Peek, let yee yas 140 
ELECTIVES 


a) Major Electives: 

One of the following groups, each including a design 
course, must be selected as a major. Substitution for any 
other than the design course is subject to the approval of 
the Chairman of the Civil Engineering Department. 


Geodesy and Surveying 
DUEV Gd, HUMMmer Camp in SUIVeYING ..)y 54cm. cee eee 8 
Choice of any— 
Civil Eng. Design and accompanying Theory Courses... 5 


Structural Engineering 


Civilslng. 5Dz Designrot Structures a i. 1 dif o< on. aetd otis 3 
Civil Eng. 4, Advanced Theory of Structures. ........ 2 
Choice of either— 

Civil Eng. 6; Applied Soil Mechanics ................ 3 

Givens 7, iigigettame Structures .........62.. 5 3 
Hydraulic Engineering 

Civil Eng. 16, Hydraulic Engineering Design ......... 3 

uve erine ag tite ET VOFADHCS: 1 oo. e seclenie lth STRUTS cones 2 

Civil) Eng, 145 Hy dranlic Structures. 5...) 20s cccccn aus Ate 3 
Municipal and Sanitary Engineering 

Civil Eng. 35, Sanitary Engineering Design .......... 3 

Civilsiene +3 le wWater, Puritication 5. 2.2 cd. s -e e 2 

Civilsline 753, . Se Waser ISPOSal 2 igi tice ots Cae ee lo ee 3 

Civil Eng. 34, Municipal and Industrial Sanitation ... 3 


Transportation Engineering (Highway) 
Civil Eng. 54, Railway and Highway Location Design. 3 
Civil Eng. 41, Advanced Highway Engineering ....... 2 
Civil Ene, 45) Hishway TrafficcControl”. 2: 0.20... - a 


Transportation Engineering (Railroad) 
Civil Eng. 54, Railway and Highway Location Design 3 
Civil Eng. 51, Economics of Railroad Construction and 
ODCLALIOU RY ae ere et ee ea te nk es Bone 2 
Civil Eng. -52,. Railroad. Maintenance: )< cs:a.. teeth. as < 2 
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b) Free Electives 
The remaining elective hours may be filled by courses 
offered by any department in the University, subject to 
the approval of the Chairman of the Civil Engineering 
Department. 


NoTEe.—Students completing military or naval science (advanced 
group) as part of their elective requirements will be required 
to elect not less than five hours from one of the above groups, 
and such elections shall include a design course. 


PROGRAM 
FIRST TERM SECOND TERM 
COURSES HOURS COURSES HOURS 
Math. 13 (Alg. and Math. 14 (PI. and Sol. 

Anal. Geom.) ........ 4 Anal, Geom. )) 3.ch.eeee 4 
Si ngisht eles nee ee ek 3 *inelish -3 : 202.) eee Pas 
SF OglisSh Moiese. Soe a arc ad 1 *English (Group II) ..... 2 
DFawings ly settee ae 3 Drawing 2.125 (eee 3 
tChem. 5E or Ch.-Met. 7+Ch.-Met. Eng. 1 and 

Eng. 1 and Metal Metal Proc. 2 or 

ProCaccertes se cee 5 Chem- 5 Eh. co: ieee 5 
Assembly sec... oo io a ak 0 Assembly "o>. .c «0 ane 0 
tPhysical Ed. or Mil. or ¢Physical Ed. or Mil. or 

Nay-> Science” 24.7. Oorl Nay. science”. sce eee Oorl 

16 or 17 16 or 17 


Note.—See section 35 for ruling on freshmen repeating subjects 
graded D. 


THIRD TERM FOURTH TERM 
Mathi253 3,004 eee 4 Math:54 20. .20ns ae a 
Physics :45 5." 9) te <n 5 Eng: Mech, :2..., > seme 4 
Surveying 1.205. 2.212. 3 Eng. Mech: 7@-3..2 ee 1 
Eng. Mech ne 3 Surveying * 2°! 3... aa 4 
Civilznng ste Are oe ee 2 Civil- Ene. 40-72 a eee 2 

— Electives... 0.7 02 aoe 2 

17 — 


SUMMER SEssION (at Camp Davis) 


Plectives:Garoe. 3.8. 8 


* If modern language is elected, it may be classified here and the English 
postponed. See section 34 

+ See note, section 39. 

t Physical education two or three times a week throughout the year (with- 
out credit in hours) is requiréd of all first-year students, unless military or naval 
science (one hour’s credit each term) is elected as a substitute. Enrollment in 
military or naval science is for a period of four terms. 


FIFTH TERM SIXTH TERM 
COURSES HOURS COURSES 
PGCtiVOS shen! foes ness 2 Civil= Eng sa 78 ahs... 
ENVSicseqOor ators se elie ous 5 Civil*Eng: 3) 2... 202.3% 
CAIRNE SZ ON ec cece S 3 Economics 54 ........ 
Economics 53 ........... 3 Eng: Mech? 3 o7o...027%%. 
CY nie? 426 ess F805 83 1 Civil- Engi30-7..-. 25). 
Pp ences 4ccss se s5h ise: 3 Civili Ene 50 ce et 
17 
SEVENTH TERM EIGHTH TERM 
GCQIOR VELL Sec eis wes 4 Eenghsh 46 sos tore ae 
Giviteeme lore, oss) es 2 MechV Eng. 3 %,.0o.8-- 
Civile = 102s, osc. ule 3 Elec. Enge2a.. .. gar. 
Cry slnge ge ood OER. ONE: 4 Civil Eng, 265... tacves 
Be leCiIVOS ae Ne 6 ors 1 Pe ate, 5 Electives <2). )4t-.an 
16 


a) 


b) 


CIVIL ENGINEERING 


FOR GRADUATION 


91 


16 


CURRICULUM IN TRANSPORTATION AND REQUIREMENTS 


Candidates for the degree of Bachelor of Science in Engineering 
(Transportation Engineering) are required to complete the curriculum 
detailed below. For the definition of an hour of credit see section 33. 


Preparatory Courses Hours 
English 1, 2, 3; and a course from Group II ........... TOES 
Pops Sos at Lec. TSA Rea IIE ORCS IRR Oe cocucig” 2 
Petites DIMCHUMTUCCLIVeES TIM ee ots UN eas Pha igi is esl Aes Sees 6 
Aree SeytA TSG CS ee etc ds ee oe 16 
gS RS eae ge ea tele al Ed os oi uc ahs dosent ards Ge ae ~10 
LEER DS OS Sia Ce 5 A oe Sean anne me Pare rar es 5 
re E CIN ets te REA coe Nee ae hoe tu cob ae alee ee ew 6 
Cmewet- gng. 1 and Metal Proc. 2°... fees cee weve 5 
RECOM O LICE AS GOOF LESTE et wie took sys Wh ol erp Oe waite ee 9 
OUR eer Sere len ho 5 cds aids Cd eae saree hates ete 67 
Secondary and Technical Courses 
eh EFS Te yo NOMA So I 2 hn ira A CNG 3 
Rte CCH OE A OLAtICS fie od oar orc Shee «das eee ele eee Ee 3 
Eng. Mech. 2, Strength and Elasticity .................. 4 
Eng. Mech. 2a, Laboratory on Strength of Materials .... 1 
BUR NTOCI ote LIV DAIDICS. 2.5". iki 5 0) dele aon ncoe re a oe Sate 3 
Rive bne..),.otructural Drafting —. 3. JResu.2 ee eee 2 
Ciyit:Eneg:-2c, Theory: of Structures*s e402 .4 3402 3 
Civieiing ns, eintorced. Concrete /....... ACMA: SAU: 3 
Civil Eng. 5a, Elementary Design of Structures .......... 3 
Civil Eng.-26, Specifications and ContractS......3 0.35.2. 2 
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Hours 
Civil Eng..27, Public, Utility. Problems ...:.....3a0see eee 2 
Civil Eng. 40, Highway Engineering .................... 2 
Civil Eng: 42c, Concrete Mixtures)... ....4....2. eee 1 
Civil Eng. 50, Railroad.-Engineering ........0)..40.09ee 2 
Civil Eng. 53, Terminal Design <7... .5....... 20 3 
Civil Eng. 58,. Transportation .... 2%... ...: sec. ast 2 
Mech. Eng. 3, Heat. Engines... #... 0 i... .). sn. 4 
Elec. Eng. 2a, Electrical Apparatus and Circuits .......... 4 
Total sos secs cae coats etn te coun te Come oie 47 
c) Group Options—one of the four groups listed below 
Railroad Hours Highway Hours 
Civils ENe.2. 46.) ...se eee 3 Civil” Eng. 62... 2c 3 
Civils Eug,-526 s40.2 20 2 Civil Eng. 424 02g 2 
Gavi Eng. 54a. ne ae 3 Civil Eng. .44 |...) ae f 
Lc rane Dated, tela en cee 2 Civil Eng..45° eee 2 
HOTECEIVES esc tite wie aoe 16 Civil Eng: 46° 7.2)... eee 3 
— Mech. Eng.20. 52 ee 3 
26 Electives® 0". o>. 0. 11 
26 
Traffic Marine 
Civic BNes 44 eek ee ee 2 Naval Arch’ 2. ....c)ee 3 
Civihe nee 45s ok lee 2 Naval Arch. 4) ocean 3 
Coslebinew4a 7 .. st. we 2 Naval. Arch. 5... =. eee 4 
Mechwsting. +29 <sersess'. 3 Mar. Eng:.9. vce 3 
Pano Mm Aten, 102) 2.2. tae ee Z Electives ~ x. ss: . #4 oe 13 
HISCLIVES Arahat: Se ee 15 oe 
~- 26 
26 
Aeronautical Automotive 
Abro, snes ot lise cers 3 Mech. Eng.:2 | 2. Scan 3 
AGRO Sng. oS ae ea ee 2 Mech. Eng6_ J. gee 4 
Acro: Ene@4/s,....sce3 ane S Mech: Eng, 29: ... cane 3 
Maths s1035 cee e cee ate 3 Mech; Engi 32)... eee 3 
Blectives (o 16-«. oto eee 15 Electives... 3. ¢..<eaee 13 
26 26 
Summary: 
Preparatory Courses,..... 2gsiMeil 6 ee eee 67 
Secondary and. Technical: Courses |...scu¢..:i.0002 oe 47 
Group” Options «45545 ene eae ee 26 


© +0) Ce je ‘eseire .e we 6 06 6 =) ate eo esie. 9 


ee } 
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PROGRAM 
FIRST TERM SECOND TERM 
COURSES HOURS COURSES — HOURS 
Math. 13 (Alg. and Math. 14 (Pl. and Sol. 

Anal Geom.) 'o. ca. o 4 Analey Geom.) a... oe 4 
PO RUSI Lhe oc ates ss 6s 3 + Englishes ge re oe a a 2 
PRIUS 2ORE te vie to. si0.v we 1 *English (Group II) ..... 2 
UTE WHE laters «oon eas ox cece s 3 DrawingeéZzae. tee oe 3 
*Chem. 5E or Ch.-Met. +Ch.-Met. Eng. 1 and 

Eng. 1 and Metal Metal Proc. 2 or 

PTOGM 2A Aree ee. ce oo 5 Chems SE. ee 5 
NSSEMIDLY Foe e erent one os 0 Assembly (c:/ ane vimes 0 
{Physical Ed. or Mil. or tPhysical Ed. or Mil. or 

Nav. Science ........ Oorl Nav.*Science £2..... Oorl 

16 o0r17 16 or 17 

THIRD TERM FOURTH TERM 
Nath ag ose Pinan. a ees 4 Math: (54ieca. ives eee 4 
PAY SICSE 45) cc.5 5 oehen ae Ns 5 Physics (467 sient eee 5 
Surveying losers Co2ek £5. 3 Eng Mech: -lae. ess 3 
Keconomicse53 “..seee. 5.8 3 EScOnOMICS 54 Me. oa. ees 3 

Civil Rng sd. iss see 2 Civil Eng. 40 (Aero. 
— & Marine )} .”. g3 3 one 2 

17 


or 
Electives (Rwy. & Hwy.) 2 


—e 


17 


*If modern language is elected, it may be classified here and the English 
postponed. See section 34 

7 See note, section 39. 

+ Physical education two or three times a week throughout the year (with- 
out credit in hours) is required of all first-year students, unless military or naval 
science (one hour’s credit each term) is elected as a substitute. Enrollment in 
military or naval science is for a period of four terms. 
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Railroad Hours 


Electives . 


GE San at 


C.E. 40 . 


EMeGee 
CE. 26 .... 


C.E. 58 


Electives : ‘ 


Electives . é 


M:iBG3 8 
Ci 426 ae 


Nontech. 


Electives . 


. 4 
ne | 


3 


—_— 
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FIFTH TERM 


Hi-way Hours Aero. Hours 
FM 2A ee ts tk 
EM. 2a 57280) SEM. 20. Sent 
Ecuni73see 3 ECE173 can 3S 
C.ES50.4hwea2 oe CE 50. 
CU Ertmgeaise CEo262 5.33 
Nontech. ANeCkOn Le and 
Electives . 3 — 
— 16 
16 
SIXTH TERM 
CLE? Sane ts" ~ GE SS¢. sae 
CE240% 2. ~.Math> 103 2. 3 
E.M23°..473 ~EBSesee 
CLE. 26 22 2 | Coe eee 
C.E. 58 2 CyB 8 ee ees 
C.E. 42a 2°. Aero: 3.24402 
Electives ... 2 Electives ... 2 
16 17 
SEVENTH TERM 
(SE MS th. dere 3 Coe aie 3 
CE S32: 3... Ci6453 ees 
CBS 27.2.2 ERs eee 
Cis. Gel 3 Aero. 4...:, 3 
C.E. 44 2. Engl 65.4.2 
Electives ... 4 Electives... 4 
17 17 
EIGHTH TERM 
E.E. 2a 4°: EE. 2a. ..5°4 
Engl. 6 y ain Od Ty fendi ch ts 
C.15346 seal. 3. Nontech. 
CNS 45a ee Electives . 3 
M.E. 29 =.. 3 Electives... 9 
Electives ... 3 — 
— 16 
17 
NINTH TERM. 
MBS 3 i ae 4 ES ees 
CLEr42¢; 7 1 CHO 42c wel 
Nontech. Nontech. 


Electives . 3 


8 


Electives . 3 


8 


Electives ... 


Marine Hours 
EM. 235a0e 
EM. 2adee1 
Be lise. 
C.E. 50 Gi 
CE. 2 eae 
N.A. 2yie.an 


CEA Sea 
EAM23 sae 
C.E: 26.26 
C.B-353 2 
N-A.. 4.502 


ink rane eens 


Engl, Of 
Electives ... 


Z 
> 
on 
| cabot Bvt es 


— 
~ 


E.E: 2@. #2. 
Marts o7 
C.E. 57 <anit 
Nontech. 
Electives . 
Electives ... 


Wits 


M.E. 33-9820 

C.E 426 

Nontech. 
Electives . 3 


8 


—_ 
Ne ef chal. oxen 


Note.—For students electing the Automotive Group Option or Traffic 
Group Option the Classifier will arrange a program for the 
terms subsequent to the fourth year. 
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PROGRAM IN MUNICIPAL ENGINEERING LEADING TO A 
BACHELOR’S DEGREE IN CIVIL ENGINEERING AND A 
MASTER’S DEGREE IN ENGINEERING AND PUBLIC 
ADMINISTRATION 


The College of Engineering and the Institute of Public and Social 
Administration offer a combined program to meet the needs of stu- 
dents who plan to work in the administrative-technical positions 
which are to be found in many phases of governmental service. 


The field of activity for which this combination of training will 
be most useful is that of city management. It is especially necessary 
in the smaller cities for a manager to be a competent engineer and in 
addition to be acquainted with the latest technique of public personnel 
and fiscal administration. There are also a number of other fields, 
however, such as public personnel administration, highway department 
administration, waterworks management, and other phases of “public 
works” administration, in which this combination training should be 
very useful. 


Students who desire to follow this program must confer with the 
committee in charge before diverging in any manner from the regular 
civil engineering curriculum. Inasmuch as the demands made upon 
practitioners in this field of professional work are unusually exacting 
in certain respects, some discretion will be exercised by the committee 
in approving candidates for the combined program. 


After being accepted for this combined program, the, student is 
registered in the College of Engineering until the completion of his 
undergraduate curriculum, and then in the Horace H. Rackham 
School of Graduate Studies for at least a fifth year of formal course 
work, six months of supervised field work, and a satisfactory thesis. 
The curriculum in the Engineering College leads to a bachelor’s de- 
gree in Civil Engineering. The satisfactory completion of the con- 
tinuation program in the Graduate School leads to a master’s degree 
in Engineering and Public Administration. 


Engineering College Program.—The curriculum in the Engi- 
neering College comprises the following list of courses: 


a) Preparatory Courses Hours 
English 1, 2, 3, 6, and a course from Group II ........ 10 
Nontechnical Electives, see section 51 ................. 6 
lat heMatiCsits, 14455554 ea ides, J aus Rae aah. licks oe 16 
PP SIC SEA OETA Oh ns 8 5s Nee kee Ss the, v AIS TIDE hare ate ster 10 
CCENIStL Ya Lyd Reais Se oersy «oF UETET a tal Ritaeare tela 5 
Up Tegel: Da Billys Mie eae aanee Clas Oe Aue Od trier ae cae Megan eee i 6 
RRCOIOGN ET bate Siadt tbe fibro stone dl trae ne Siting stad 4 
Ch Met) rng.) and Met: Proci2 cde shs.ak. BAR. 5 
PUCGUOMAICS 15.5 MOM a hic hes GR tobe feb gees A aietae Soke es we 6 
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b) Secondary and Technical Courses Hours 
Surveying’ 14) 2 42,058. sie Baste eek eae Pee ee 3 
Eng. Mech. 1, 2,:20,°4 4 0: 22. tas ee ace ee 11 
Mech... ing23 26s so. He'g tide a ste Wie olen ateree tte cee 4 
Blec.. Eng. 20 oy os nie odie cose se ee eo eae 4 
Civil Eng. 1, 2c, 3, 54,.10, 26, 30, 32, 40, 42¢ 2.2 ee 24 

Total cision tee bce euhie acetic fesae aero neansae een 50 

c) Courses in Special Field 
Civil Eng. 35—Sanitary Engineering Design .......... 3 
Civil Eng. 33—Sewage Disposal; or ; 
Civil Eng. 34—Municipal and Industrial Sanitation .... 3 
Civil Eng. 45—Highway Traffic Control ............... 2 
Land. Arch: 102—City Planning’ <~ -. 22.775. a oa ee 2 
Econ. 71, 72—Accounting’ 2.722...) 0225 se ee ee 6 
Pol. Sci. 107—American Government ................. 3 
Pol. Sci. 142—Municipal Government. .......2..)eaeee 3 

Total eating 4630 AG. SEO Siero aie 22 
Grand <Total’$:2 SLA Sees eae 140 


Graduate School Program.—The continuation program in the 
Graduate School includes at least 30 hours of course work, six months 
of supervised internship in some public service department, and a 
thesis, all under the supervision of the committee in charge. The 
course work should ordinarily be chosen from the following list: 


Hours 

Pol. Sci. 271, 272—Advanced Public Administration .... 6 
Econ. 174—Government Accounting .................. . 
Econ. 121,-122—Labor |. 2... o.-2,.s 05s ss 4+ a> oe 6 
Econ. 181, 182—Public Finance. Taxation ............ 6 
Econ. 175—Economic Statistics... «24, ..0.+.<. sen 3 
Civil Eng. 27—Public Utility Problems ............... 2 
Civil Eng. 31—-Water Purification ...°:../..... eee 2 
Civil Eng. 33—Sewage Disposal; or 

Civil Eng. 34—-Municipal and Industrial Sanitation ... 3 
Civil Eng. 42b—Bituminous Materials ................ 2 
Civil Eng. 46—Highway Administration .............. Z 
Mech. Eng. 4—Hydraulic Machinery ................. 3 
Mech. Eng. -9—Power Plants. ©) .25..3.....+.5. see 3 
Mech. Eng. 17—Pumping Machinery ................. 3 
Mech. Eng. 25—Heating and Ventilation .............. 2 
Elec. Eng. 7a—Building Illumination ................. 1 
Elec. Eng. 11—Power Plants and Transmission Systems 5 
Law—Municipal Corporations ..................e0e00. 2 


Hygiene 203—Applied Hygiene and Public Health ..... 2 
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Committee in Charge.—During his fourth year in the College of 
Engineering and his period of registration in the Graduate School the 
student will be under the general supervision of a committee made 
up of members from the College of Engineering and the Institute of 
Public and Social Administration, for counsel and advice and for 
aid in carrying forward his program. Requests for minor changes and 
modifications in either the undergraduate curriculum or the graduate 
program will be considered by this committee. 


COURSES IN GEODESY 
1. Geodesy. Introductory course; history; elements of modern 
practice and its application to several branches of surveying. Lectures, 
text, recitation. Prerequisite: Surv. 3. Three hours credit. 
2. Geodesy. Methods employed and field covered by the United 
States Coast and Geodetic Survey. Lectures, reference work. Pre- 
requisite: Geod. 1. Two hours credit. 


COURSES IN SURVEYING 


1. Surveying. Fundamental theory and practice. Prerequisite: 
Math. 14. Three hours credit. 


2. Surveying. Topographic field work; stadia; plane table. Pre- 
requisite: Surv. 1. Four hours credit. 


3. Surveying. Field problems, five and one-half days a week, 
for 8 weeks. Prerequisites: Surv. 1 and 2, or 12 and 13. Eight hours 
credit. Summer: Camp. 


4. Surveying. Elementary theory and practice; use of instru- 
ments. Lectures, text assignments, recitation, and field exercises. 
Prerequisite: Math. 14. Two hours credit. 

of 


5. Least Squares. Theory of least squares; adjustment and 
comparison of data. Lectures, text, problems, recitations. Prerequisite: 
Math. 54. Two hours credit. 


6. Surveying. Special advance work can be provided for those 
who have received credit in Surveying 3. Given only at Camp Davis. 
Credit, two to eight hours, depending upon the character of the work. 


7. Municipal Surveying. Surveys for streets, grades, paving, 
sewers, property lines, subdivisions. Lectures, text, drawing, field 
period. Prerequisite: Surv. 3. Two hours credit. 


9. Railway Surveying. Text, field, track problems. One reci- 
tation and one four-hour field period. Prerequisite: Surv. 3, except 
for students in transportation. Two hours credit. 


12. Surveying. Similar to Surveying 1 with drawing work 
added. Designed for forestry students. Lectures, text, recitations, 
field. Prerequisite: Math. 13. Four hours credit. 
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13. Surveying. Similar to Surveying 2. Designed for forestry 
students. Lectures, text, two recitations, and two four-hour field or 
drawing periods. Prerequisite: Surv. 12. Four hours credit. 


21. Photography. Basic Course. Fundamental theory and 
practice. Lectures, reference work, and laboratory period. Prerequt- 
sites: elementary chemistry and physics. Three hours credit. 


22. Advanced Photography. Continuation of Surv. 21. Lec- 
tures, reference work, laboratory period. Prerequisite: Surv. 21. 
Two hours credit. 


23. Aerial Photography and Mapping. Map projections and 
map making from aerial photographs. Lectures, reference work, reci- 
tations, problems, and laboratory. Two hours credit. 


34. Registration of Land Titles. Torrens Act of Australia 
and modifications as adapted to conditions of other countries. Lec- 
tures, reference work. Prerequisite: Surv. 3. Three hours credit. 


35. Boundary Surveys. Problems relating to the establishment 
of boundaries. Lectures, reference work. Prerequisite: Surv. 3. 
Three hours credit. 


COURSES IN CIVIL ENGINEERING 


The courses described below are identified by letters and course ~ 
numbers. Thus, Civil Engineering, Course 2, is identified as Civil 
Eng. 2. Also Civil Eng. 65, etc. 


Structural Group, Civil Eng. 1 to Civil Eng. 9. 

Hydraulic Group, Civil Eng. 10 to Civil Eng. 19. 

Sanitary and Municipal Group, Civil Eng. 30 to Civil Eng. 39. 
Transportation Group, Civil Eng. 40 to Civil Eng. 58. 

Graduate Group, Civil Eng. 60 to Civil Eng. 67. 


1. Structural Drafting. Graphical methods of presenting and 
recording civil engineering data. Lectures, text, and laboratory. Pre- 
requisite: Draw. 2. Two hours credit. 


2. Theory of Structures. Analysis of stresses in simple struc- 
tures. Calculation of reactions, shear, and bending moment due to 
fixed and moving loads. Analysis of stresses and design of simple 
wood, steel, and reinforced concrete structures. Lectures, text, and 
home problems. Not open to civil engineering students. Prerequisite: 
Eng. Mech. 2. Three hours credit. 


2c. Theory of Structures. Analysis of stresses in simple struc- 
tures. Calculation of reactions, shear, and bending moment in simple, 
restrained, and continuous beams due to fixed and moving loads. 
Analysis of stresses in simple trusses due to fixed and moving loads. 
Lectures, text, and home problems. Prerequisite: Eng. Mech. 2. 
Three hours credit. 
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3. Reinforced Concrete. Properties of materials; analysis of 
stresses in plain and reinforced concrete structures. Must be preceded 
or accompanied by Civil Eng. 2c. Three hours credit. 


4. Advanced Theory of Structures. A continuation of Civil 
Eng. 2c. Analysis of stresses in advanced types of trusses; statically 
indeterminate structures; arches. Lectures, texts, problems. Pre- ~ 
requisite: Civil Eng. 2c. Two hours credit. 


5a. Elementary Design of Structures. Theory of beams and 
plate girders, and elements of design of simple structures. Computa- 
tions, drawing work. Must be preceded by Civil Eng. 1 and preceded 
or accompanied by Civil Eng. 2c. Three hours credit. 


5b. Design of Structures. Design of reinforced concrete and 
steel structures. Computations, drawing work. Prerequisites: Civil 
Eng. 3 and 5a. Three hours credit. 


5c. Design of Arc-Welded Steel Structures. Elastic behavior 
of welded structures; designing for continuity and elastic-frame 
action; stress distribution in joints; expansion, contraction, distortion, 
and residual stresses; welding technic, methods, and equipment. Pre- 
requisite: Civil Eng. 5a. One hour credit. 


6. Applied Soil Mechanics. A study of soil as an engineering 
material; pressure distribution; determination of physical properties; 
bearing capacity; design of substructures, pile foundations, and under- 
ground structures; earth-pressure theories. Lectures and references. 
Prerequisite: Civil Eng. 3. Should be accompanied by Civil Eng. 
42d. Three hours credit. 


7a. Bridge Engineering. The selection of the proper bridge 
structure for a given location; economics of bridge types; determina- 
tion of waterways; erection methods. Prerequisite: Civil Eng Sa. 
Two hours credit. 


7b. Structural Engineering Design. Reinforced concrete build- 
ing design; drafting-room practice in the general design and detail- 
ing of reinforced concrete. Lectures, drawing work. Prerequisite: 
Civil Eng. 5b. Three hours credit. 


7c. Bridge Design. The design of reinforced concrete and steel 
highway and railway bridges. Lectures, computations, and drafting. 
Prerequisite: Civil Eng. 5b. Three hours credit. 


7d. Timber Construction. Physical characteristics of structural 
woods; grading rules; design of timber structures. Prerequisite: Civil 
Eng. 5a. One hour credit. Summer and fall terms. 


7h. Rigid-Frame Structures. Analysis of rigid frames by 
methods of successive approximations and slope deflections; special 
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problems in the design of continuous frames. Lectures, references, 
problems. Must be preceded or accompanied by Civil Eng. 5b. Three 
hours credit. 


71. Mechanical Methods of Stress Analysis. The mechanical 
analysis of stresses in structures by means of models. Must be pre- 
ceded or accompanied by Civil Eng. 7h. One hour credit. 


7j. Foundations and Underground Construction. Design of 
substructures; investigation of foundations; earth pressure in the 
deep underground; excavation problems; tunnel construction and 
design. Must be preceded by Civil Eng. 6, and preceded or accom- 
panied by Civil Eng. 42d. Two hours credit. 


8. Construction Methods and Equipment. Contractors’ or- 
ganizations; laws of management; plant selection, and layout; 
methods of construction. Lectures, class discussion. Open to seniors 
and graduates. ‘Two hours credit. 


9. Cost Analysis and Estimating. Elements of cost in con- 
struction; determination of unit costs; analysis of cost records; esti- 
mates of cost; quantity surveys. Lectures, references, problems. 
Open to seniors and graduates. ‘Two hours credit. 


10. Hydrology. A study of the relationship between rainfall 
and runoff. Two recitations and one three-hour laboratory period. 
Three hours credit. 


11. Hydraulics. Principles of uniform and nonuniform flow in 
open channels; critical depth; hydraulic jump; waves; etc. Lectures, 
problems. Prerequisite: Eng. Mech. 4 Two hours credit. 


12. Water-Power Engineering. Hydraulics of turbines and 
fundamental principles of water-power development. Lectures, reci- 
tations, problems. Must be preceded or accompanied by Civil Eng. 
10. Open only to seniors and graduates. Two hours credit. 


eels: Hydraulic Structures. Dams, head gates, canals, flumes, 

pipes, breakwaters, and other structures; principles of irrigation, 
drainage, and harbor design. Prerequisite: Civil Eng. 10. Three hours 
credit. 


15. Hydraulic Models. A study of the use of hydraulic mod- 
els; principles of dimensional analysis and hydraulic similitude and 
applications to hydraulic problems. Open to advanced seniors and 
graduate students. Two hours credit. 


16. Hydraulic Engineering Design. Design of hydraulic 
structures; dams; regulating works, etc. Lectures, computations, 
design. Must be preceded by Civil Eng. 3, and preceded or accom- 
panied by Civil Eng. 11. Three hours credit. 
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20. Legal Aspects of Engineering. Agency, partnership, pri- 
vate and municipal corporations, rights in land, mechanics’ liens, 
workmen’s compensation, sales, patents, and copyrights. Cases, lec- 
tures, discussion. Open only to seniors and graduates. Three hours 
credit. 


[21. Patent Law for Engineers. Omitted in 1942-43.] 


26. Specifications, Contracts, and Professional Conduct. 
Engineering relations; ethics; war and civil contracts, and specifica- 
tions. Lectures, reading, discussion. Open to juniors, seniors, and 
graduates in engineering and in business administration. 'Two hours 
credit. 


27. Public Utility Problems. Relation of public service cor- 
porations to the public; organization; ownership; valuation; depre- 
ciation; accounting; regulation; taxation; rates; problems of different 
utilities. Lectures, library reading. Open to fourth- and fifth-year 
students. Two hours credit. 


30. Waterworks. A general study of municipal water supply. 
Quantity required and quality necessary for various purposes; public 
health relationships; sources of supply; impounding reservoirs; wells; 
intakes; aqueducts and pipe lines; purification works; distribution; 
fire protection. Lectures, problems. Prerequisite: Eng. Mech. 4. 
Open to seniors and graduates. Three hours credit. 


31. Water Purification. Relates to engineering methods and 
devices for improving the sanitary quality and economic value of 
municipal water supplies; processes of sedimentation; use of coagu- 
lants; filtration; softening; iron removal; sterilization; devices and 
structures for accomplishing these. Lectures, library reading, and 
visits to municipal water-purification plants. Prerequisite: Civil Eng. 
30. Open to seniors and graduates. Two hours credit. 


32. Sewerage and Drainage. Functions and purposes of sew- 
erage and drainage systems; health relationships; principles of design 
of sanitary, storm-water, and combined sewers; trunk sewers, inter- 
cepting sewers, inverted siphons, and other special structures; ground- 
water infiltration and its effects; sewer assessments; proper treatment 
and final disposal of sewage. Lectures, problems. Prerequisite: Eng. 
Mech. 4. Open to seniors and graduates. Two hours credit. 


33. Sewage Disposal. A broad survey of the engineering, 
public health, legal, and economic problems involved in the disposal 
of city sewage and industrial wastes. Lectures, library reading, and 
visits to nearby disposal plants. Prerequisite: Civil Eng. 32. Open to 
seniors and. graduates. Three hours credit. 


34. Municipal and Industrial Sanitation. The scientific foun- 
dations of public sanitation, in particular relation to closely built up 
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areas and to industrial environments. Lectures, library reading. Open 
to seniors and graduates. Three hours credit. Summer and fall terms. 


35. Sanitary Engineering Design. Computations and draw- 
ing-board design of pipe lines, large conduits, typical structures in 
reinforced concrete related to water supply, water purification, sew- 
erage, and sewage disposal. Drawing room and visits to plants and 
work under construction. Must be preceded by Civil Eng. 3, and 
accompanied or preceded by either Civil Eng. 31, 33, or 34. Three 
hours credit. 


36. Public Water Supply. Deals with some of the broader 
aspects of public water supply, such as the conservation and protec- 
tion of sources of supply, accepted water-supply standards, purposes 
and results of water purification, legal rights and responsibilities of 
public water-supply departments, and waterworks administration. 
Text, lectures, library reading. Open to seniors and graduates. Three 
hours credit. 


37. State Health Department Engineering Practice. A criti- 
cal and analytical study of the jurisdictions, functions, standards, 
and activities of engineering divisions of state departments of health. 
Open to seniors and graduates. Two hours credit. 


40. Highway Engineering. Historical development; economics; 
preliminary investigations; design of road and street systems and the 
individual highway; military roads; construction and maintenance 
of roads and pavements. Not restricted to engineering students. Two 
hours credit. 


41. Advanced Highway Engineering. A seminar course deal- 
ing with special phases in which the individual student may be 
particularly interested. Assigned reading, reports, consultation at 
stated intervals. Two hours credit. 


42a. Highway-Materials Laboratory. Sources, production, and 
testing of highway materials; specifications; minor research problems. 
Lectures, text, laboratory. Must be preceded or accompanied by Civil 
Eng. 40. Open to juniors, seniors, and graduates. Two hours credit. 


42b. Bituminous-Materials Laboratory. Sources, production, 
and testing of bituminous materials; theory of bituminous pavements; 
design of mixtures. Lectures, text, laboratory. Prerequisite: Civil 
Eng. 40. Open to juniors, seniors, and graduates. Two hours credit. 


42c. Concrete Mixtures. Theory and design of concrete mix- 
tures; analysis of aggregate grading; bulking due to moisture; 
strength, permeability, durability, yield, and economy. Discussions, 
problems, laboratory. One hour credit. 
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42d. Soil-Mechanics Laboratory. Laboratory soil tests; dem- 
onstrations and analysis of field tests; soil surveys; soil classification. 
Must be preceded or accompanied by Civil Eng. 6. One hour credit. 


43. Soils in Highway Engineering. Physical properties of 
soil as they affect the design and construction of highways. Soil 
surveys and highway design; drainage, frost action, stabilization; 
mechanics of flexible surfaces; fills; embankments; swamp construc- 
tion. Must be preceded or accompanied by Civil Eng. 6 and Civil 
Eng. 42d. Two hours credit. 


44. Highway Transport. Fundamentals of transportation of 
passengers and commodities over highways; regulation of motor car- 
riers; management of transportation companies. Open to seniors and 
graduates. Not restricted to engineering students. Two hours credit. 


45. Highway-Traffic Control. Causes of, and remedies for, 
street traffic congestion and accidents. Open to seniors and graduates. 
Not restricted to engineering students. Two hours credit. 


46. Highway and Railway Economics. Economics of high- 
way and railway location, construction, and operation. Highway and 
railway finance. Effect on cost of grades, curves and distance. Open 
to seniors and graduates. Not restricted to engineering students. 
Three hours credit. 


47. Highway-Traffic Surveys. Traffic studies for highway 
planning and for the facilitation and safeguarding of traffic flow. As- 
signed reading and field work. Jt zs desirable that this course be pre- 
ceded or accompanied by Civil Eng. 45. Open to seniors and grad- 
uates. Two hours credit. 


50. Railroad Engineering. Civil and military railways; de- 
sign, construction, and maintenance. Lectures, text, problems. Open 
to juniors and seniors, but not restricted to engineering students. Two 
hours credit. 


[51. Economics of Railroad Construction and Operation. 
Omitted in 1942-43.] 


[52. Railroad Maintenance. Omitted in 1942-43.] 


[52a. Heavy Excavation and Tunnel Work. Omitted in 1942- 
43.] 


53. Terminal Design. Design of railroad, highway, waterway, 
and airport terminals, joint terminals, layout of the various types of 
yards, and traffic facilities. Text, problems, drawing room. Open to 
juniors, seniors, and graduates. Three hours credit. 


53a. Airport Design and Construction. Location and size of 
airports; design of runways; materials, types of construction for 
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paved areas. Lectures, assigned reading, problems. Open to juniors 
and seniors. Two hours credit. 


54. Railway- and Highway-Location Design. Field and office 
practice of location and construction. Text, field work, and drawing 
room. Open to juniors, seniors, and graduates. Three hours credit. 


[55. Advanced Terminal Design. Omitted in 1942-43.] 
[56. Advanced Railroad Location. Omitted in 1942-43.] 
[57. Railroad Administration. Omitted in 1942-43.] 


58. Transportation. History of transportation; relation of high- 
way, waterway, railway, and airway transportation. Lectures, library 
research, seminar. Open to juniors, seniors, and graduates, but not 
restricted to engineering students. Two hours credit 


60. Sanitary Engineering Research. Assigned work upon 
some definite problem related to public sanitation; a wide range in 
both subject matter and method is available, covering field investi- 
gations, experimentation in the laboratory, searches in the library and 
among public records, and drafting-room designing. By appointment. 
Open to graduates only. Credit to be arranged. 


61. Hydrological Research. Assigned work on some special 
problem in the field of hydrology. An enormous amount of data is 
available for such studies. Prerequisite: Civil Eng. 10. Open only to 
graduates. Credit to be arranged. 


63. Civil Engineering Research. Assigned work in the fields 
of transportation, public utilities, or engineering relations and ethics. 
To obtain credit a thesis must be prepared which would be acceptable 
for publication. Open only to graduates. Credit to be arranged. 


64. Hydraulic Engineering Research. Assigned work in hy- 
draulic research; a wide range of matter and method permissible. 
Prerequisite: Civil Eng. 11. Open only to graduates. Credit to be 
arranged. 


65. Structural Engineering Research. Assigned work in struc- 
tural engineering, as approved by the professor of structural engineer- 
ing. A wide range of subject matter is available, including laboratory 
and library studies. Open only to graduates. Credit to be arranged. 


66. Highway-Engineering and Highway-Transport Re- 
search. Assigned work in the fields of highway engineering, highway 
transport, or highway-traffic control. To obtain credit a thesis must 
be prepared which would be acceptable for publication. Open only to 
graduates. Credit to be arranged. 


67. Railroad-Engineering Research. Assigned work in the 
fie'd of railroad engineering. To obtain credit a thesis must be 
prepared which would be acceptable for publication. Open only to 
graduates. Credit to be arranged. 
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56. ELECTRICAL ENGINEERING 


Professors BAILEY, HicBrrE, LovELL, CANNON, Moore, and ATTwoop; 
Associate Professors Stout, Dow, and Gautt; Assistant Pro- 
fessors BULL and HoLianp. 


Electrical engineers practice in a field of such great breadth that 
complete classification of subject matter and functional duties is 
difficult. The main subdivisions in which training is offered by the 
Department may be mentioned briefly. Electrical power engineering 
has to do with the theoretical and practical phases of power genera- 
tion, distribution, and utilization. Electrical communication deals 
with the transmission of signals, speech, music, and pictures by 
open-wire lines, by cable, and by radio. Illumination engineering is 
concerned with the problems arising in the production and utilization 
of light in accordance with correct principles of physics, economics, 
physiology, psychology, and art. Design involves the application of 
the fundamentals of electricity and heat to the production of new 
or improved electrical apparatus. Electronics deals with the indi- 
vidual and statistical behavior of electrons, ions, and atoms in various 
types of electrical equipment, in order to permit a rational analysis 
of the action in electron tubes, switches, rectifiers, welding processes, 
etc. Industrial electrical engineering includes the study of applications 
and control of electricity in industrial plants. 


The Electrical Engineering Department offers basic courses in 
the subjects enumerated above. In addition, the staff is pleased to 
offer guidance and laboratory facilities to graduate students who 
wish to work on research problems leading to one of the higher 
degrees. 


FACILITIES 


The Electrical Engineering Laboratories include a dynamo 
laboratory, communication laboratories, a photometric laboratory, an 
electronics and high-voltage laboratory, a heat-transfer laboratory, 
and an electrical standards laboratory. 


The Dynamo Laboratory is fully equipped with direct- and 
alternating-current motors, generators, and control of various types, 
and includes the necessary complement of meters and oscillographs. 
The communication laboratories are well equipped with oscillators, 
vacuum-tube voltmeters, impedance bridges, cathode-ray oscillo- 
graphs, and artificial telephone lines and cables. The photometric 
laboratory provides facilities for class exercises and research work in 
the characteristics of light sources and in the study by models of the 
interior lighting of buildings.. The electronics and high-voltage labo- 
ratory contains a 70,000-volt surge generator, a 60,000-volt cathode- 
ray oscillograph, and other equipment needed to. study electric-arc 
behavior, transient features of igniter-rods and controlled rectifiers, 
etc. The electrical-standards laboratory is provided with standards 
of resistance, inductance, and capacitance, standard cells, and other 
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equipment needed to calibrate meters and instrument transformers. 
The heat-transfer laboratory offers a beginning in heat-transfer study, 
and is unique in possessing a Hydrocal—a hydrodynamic device for 
solving heat-transfer problems. 


REQUIRED COURSES 


The required courses offered by the department are designed to 
give every electrical student a thorough basic training in the principles 
of electrical engineering. The aim is to develop well-rounded engineers 
rather than narrow technicians. The staff of the Department of Elec- 
trical Engineering, by constant study and revision of course content 
and teaching method, aims to offer such work as will react to the 
ultimate benefit of the student rather than to his immediate gain. 
Throughout, the teaching of theory and its modifications by practice, 
the development of analytic judgment, and the acquiring of a funda- 
mental scientific background are emphasized. The acquisition of 
specific factual knowledge is left, except where necessary to sound 
pedagogy, to the training in actual experience through which every 
electrical graduate must go during his first years out of school. 

Scholarships and fellowships are available at the University for 
assignment to students of outstanding ability and high scholastic 
standing. Any electrical student desiring to ascertain the possibilities 
in this respect, or to make application, should consult the Chairman 
of the Electrical Engineering Department. Application for a Graduate 
School fellowship must be made before March 1. See sections 28 and 
29. 


CHOICE OF ELECTIVE WORK 


With regard to electives in the nontechnical group, the student is 
advised to select such courses in the arts and sciences as will con- 
tribute to a broad, liberal education. Students feeling the lack of 
sufficient facility in the use of English are strongly urged to elect 
advanced courses in this subject, as the ability to speak and write 
good English is essential to a broad education in general, as well as 
to the highest success in the engineering profession. 

The Electrical Engineering Department does not have a rigid 
group-election system, but considers the needs and interests of each 
student individually. The student should begin as early as possible 
to plan his course elections so that they may form a consistent and 
unified program of the greatest possible value. He will be aided and 
advised by the members of the staff. 

Electrical Engineering 9 or 18 may be added to any of the pro- 
grams. These courses cover individual research problems which may 
be selected in accordance with the wishes of the student, and which 
may be conducted by laboratory or library work, or by analytical 
study. The election may be for any number of hours approved by 
the instructor involved, with consideration of the suitability to the 
student’s program. Electrical Engineering 9 is intended for under- 
graduates, and involves rather close faculty supervision. Electrical 
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Engineering 18, intended for graduates, involves independent work 
with little supervision, and requires a report in the form of a thesis. 


Advice to Students of other colleges and universities with re- 
gard to planning their courses before coming to the University is 
given in section 7. 


Military and Naval Science.—The attention of prospective stu- 
dents in electrical engineering is called to the Reserve Officers’ Train- 
ing Corps. Work offered in the Signal Corps group is of special 
interest to students in electrical engineering, as they are well qualified 
for it. Those who consider taking military or naval science are urged 
to enroll at the beginning of their course. For further details see 
sections 46 and 49. 


CURRICULUM IN ELECTRICAL ENGINEERING AND 
REQUIREMENTS FOR GRADUATION 


Candidates for the degree of Bachelor of Science in Engineering 
(Electrical Engineering) are required to complete the curriculum 
detailed below. For the definition of an hour of credit see section 33. 


a) Preparatory Courses Hours 
Eugusnel. 2o,and agcourse irom Group: IT aii neic-. ocean 8 
English, junior-senior, a course from Group III .......... 2 
I OUCOCURICA PACCIIVES TR 1,41. v0 boc ales sO bone ae cmielele 6 
BUT At epee il ee SO carta reyes o 55 sce" Gps oo ¥ Sle: Sew ola. ong dealenle 18 
PIOTOTES, Cee TIE i or hats ho Ae ge aaa a eer 10 
RETVCT VINEE ly) WIM ear othe art cin 5 es to > 2 2-2 Buse Pw eteere me o's 5 
PO ee ae ere Pe is ag 5 clave + wei Gis alee 4 QE vis Roce 8 
Wretalee FOC ca NC aC eeViets OT, Dts. os bie sviacals ee aot 5 
FC OMON MC SMG, AIA I ITS Tee) ois sss vce oe sw alle G Miuhede wee ole 6 

EUG t ed ann BeRaRMrETa Sc. soe these oe 4-6 ov. viel oo wads eats 68 

b) Secondary and Technical Courses 
Physics 147, Electrical Measurements ..,.:.....0......44 4 
Pe OmNV LOCH. MSC ALICS ORR. 6 cnc s ob ewe ais sss gutsioe he ame ee ee 3 
Enos wiecho. astrengthy and “Elasticity. 5 o... <2. +. tact 4 
Eng. Mech. 2a, Laboratory in Strength of Materials ..... 1 
Piper CGI ws, SLY NAMICS Hes Sc o.5 sos a ste cosy Sheets 5 lie eae S 
Henge.. Mechi:4, Fluid’ Mechanics: -....:....4..0.:% PR ak 3 
igieloug 2 theory Ole Structures vee ia. at sen. see 4: 
Mech. Eng. 2, Elements of Machine Design ............. 3 
INecume ne oe teary HNPINGS <) .. ene ena cae as eh on 4 
Rie CHEL Os. 2 Lid DOLALOTY 26. arse so sus up oy eels Saks ae eine 1 
Elec. Eng. 1, Prin. of Electricity and Magnetism ........ 4 
mlec ene. 2..1).C: Apparatus and Circuits isan. ven. ee 4 
Plorusene ys MANS. Circtlits:= 4.4 ce) ee ee ae eee een. 4 
Mgt Oemea re ACL ADDALALUSs oc, «cau te ce wcis oes hd 4 
Elec. Eng. 5, Design of Electrical Machinery ............ 4 
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Hours 

Elec. Eng. 7, Illumination and Photometry ............. 2 
Elec. Eng. 11, Power Plants, Transmission and 

Distribution ~so5 be we eye de ee ee ne tne 5 
Elec. Eng. 12, Electronics and Electron Tubes ........... + 
Elec..Eng. 17, Electromechanics! /2.% .2s<4..<5= oe 4 

Totals bic sce a nctes.e. 09 bist eects Lael ee oe 64 

Summary: 

Preparatory. Courses-:2.% 220.0% oe Gel eee 68 
Secondary and Technical Courses ......:... .U> eee 64 
Electives from Suggested Groups ............2-.-ceceees 8 

Total. . opis cs Sens Sess Sak < oace See © 140 

PROGRAM 


Students who earn an average grade of B, 3.0 average, on the 
first-term program may complete the requirements in eight terms 
rather than in the nine terms indicated. See Rules Governing Election 
of Studies, section 19a. 


FIRST TERM 


COURSES HOURS 
Math. 13 (Alg. and 

Anal. Geom.)*........ 4 
*nelishil aise eer 3 
* English 22; sear eee 1 
Drawines dig. see. 3 
+Chem. 5E or Ch.-Met. 

Eng. 1 and Metal 

PIOC EAS aileron ae 5 
Assembly cieswoae ogo. ee 0 
tPhysical Ed. or Mil. 

or Nav. Science ....0orl1 

16 or 17 


SECOND TERM 


COURSES HOURS 
Math. 14 (PI. and Sol. 

Anal) ‘(Geom:) > .2e7ene 4 
*English. 3 ... 3 o: 4. 2 
*English (Group II) ..... 2 
Drawihg'2) So ee a 
*Ch.-Met. Eng. 1 and 

Metal Proc. 2 or 

Chemw5E..4..7. eee § 
Assembly-\. ws. «ett ie 0 
{Physical Ed. or Mil. 

or Nav. Science ....0or1 

16 or 17 


* If modern language is elected, it may be classified here and the English post- 


poned. See section 34. 
+ See note, section 39. 


Ba Physical education two or three times a week throughout the year (with- 
out credit in hours) is required of all first-year students, unless military or naval 


science (one hour’s credit each term) is elected as a substitute. 


Enrollment in 


military or naval science is for a period of four terms. 
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COURSES HOURS COURSES HOURS 
THIRD TERM FOURTH TERM 
Latte God oo lou wards «Xa 4 Maths 542th. pede. 4 
Py SPAS ae). Scone de ote 5 Phys. 746R 22) Sse ae oe 5 
DOF AWS AP. ba ee el 2 Elec. Ging 2) oes aes 4 
Hohe 14 Eel sae Ae ae 3 Nontechnical Electives ... 3 
Nontechnical Electives ... 3 Mil or uNaveocis eae (1) 
Mibeor Nav. :Scis 22.0. (1) — 
— 16 or (17) 
(18) or 17 
FIFTH TERM SIXTH TERM 
UOLPie als 1 eal ea a 4 Hlecs Knowhere eas + 
MLGCUL Eliane fu. ass os 4 Tlec? Hner't 27 tues pease 4 
TEI Pinos Soy BP i oe ge) > ee 2 Meéchv<Hngi3a ty) ate 1 
CE] be" Co a 4 Engst Mechind tone « aceancon 3 
Bga Mechii20 si). aided. if Engr iMechs4 oe ae oe 3 
15 15 
SEVENTH TERM EIGHTH TERM 
MLOUOIUNICSA OM he. oak ss 3 Bconomics( 54. Acworcsckeeee 3 
|S a OA aa ale a 4 Biec:+ ings5 eae wate See 4 
lec shy. praey ows. Ie 2 Mech iEing526.. <atseaere: 3 
Maccertene el for be oi Sar 4 English (Group III)...... 2 
BlCcUINE BD cere Ors, tS 4, 2 Blectivene Sis re aor 3 
15 15 
NINTH TERM 
| SLE SN Lh a eee 5 
Og Ea bin) ey & 
MCSE” Oe aaa 4 
| TH (eke 9h 1 en ee ar a 3 
15 


CO-OPERATIVE COURSE IN ELECTRICAL ENGINEERING 
AND INDUSTRY (FIVE YEARS) 

The co-operative plan enables a student who is permitted to enter 
the course to work for fifteen months, divided into four periods, with 
some industrial concern, where he is rotated through various depart- 
ments as a cadet engineer. Upon completion of the industrial work 
and of the University credit requirements of 132 hours, the student 
will receive 8 credit hours (in place of University elective courses), 
giving him 140 hours required for the bachelor’s degree. About five 
calendar years are required for the course. 

Permission to enter the course is granted only to those students 
who have received at least one term’s University credit with a 
grade average distinctly above the passing requirement, and for whom 
definite arrangements have been made with some particular industrial 
concern. While with the concern the co-operating student receives 
wages which are satisfactory for a training course but are not in- 
tended to be sufficient to enable the student to work his way through 
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the University. If mutually agreeable to the co-operating student and 
industrial concern, this course may lead to permanent employment. 

Co-operative relation is established only with such industries as 
are able and willing to offer a definite program of work of educational 
value. No credit, therefore, is given for industrial work except as 
arranged under the co-operative plan. 


COURSES IN ELECTRICAL ENGINEERING 


1. Principles of Electricity and Magnetism. Mathematical 
and physical treatment of force actions and energy relations in elec- 
trostatic and electromagnetic fields; capacitance and inductance of 
systems of conductors; development of systems of electric and mag- 
netic units. Three lectures and one three-hour computing period. 
Prerequisites: Math. 54 and Phys. 46. Four hours credit. 


2. Direct-Current Apparatus and Circuits. Fundamental 
theory of motors and generators; electric- and magnetic-circuit cal- 
culations; power losses and efficiency of machines. Two lectures, one 
three-hour computing period, and one four-hour laboratory period. 
Must be preceded or accompanied by Phys. 46. Four hours credit. 


2a. Direct- and Alternating-Current Apparatus and Cir- 
cuits. Characteristics of direct- and alternating-current motors and 
generators; problem work on these and on electric circuits. A general 
course for nonelectrical students. Three lectures and one four-hour 
laboratory period. Not open to electrical engineering students. Re- 
quired of all other students in engineering. Prerequisites: Math. 54 
and Phys. 46. Four hours credit. 


3. Alternating-Current Circuits. A study of alternating-cur- 
rent circuits, including single-phase series and parallel connections, 
polyphase circuits, balanced and unbalanced; e.m.f.’s in generator 
windings; transformers. Two lectures, one four-hour computing 
period, and one four-hour laboratory period. Prerequisite: Elec. Eng. 
2 or 2a. Four hours credit. 


4. Alternating-Current Machinery. Principles of the synchro- 
nous machine, the induction machine, the synchronous converter, and 
the various types of single-phase motors. Lectures, recitations, com- 
puting period, and one four-hour laboratory period. Prerequisite: 
Elec. Eng. 3. Four hours credit. 


5. Fundamentals of Electrical Design. Design oroblente from 
various types of apparatus involving the electric and magnetic cir- 
cuits; field mapping; heat-transfer and temperature-rise work. Two 
lectures and two four-hour computing periods Prerequisites: Elec. 
Eng. 1 and 3. Four hours credit. 


6. Advanced Theory of the Induction Motor. Continuation 
of Elec. Eng. 4. Both polyphase and single-phase motors are studied. 
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One lecture and one three-hour computing period. Prerequisite: Elec. 
Eng. 4. Two hours credit. 


7. Illumination and Photometry. Concepts, quantities, units; 
theory and use of typical measuring devices; calculation of illumina- 
tion from point, line, and surface sources of light; laws of vision as 
they affect lighting; characteristics of lamps; industrial, office, school, 
and residence lighting. Two lectures and one three-hour laboratory 
period. Must be preceded by Phys. 46, and preceded or accompanied 
by Math. 54. Two hours credit. 


7a. Building Illumination. A study of proper illumination for 
typical interiors such as schools, offices, and residences. This course is 
designed to acquaint students of public health, factory administration, 
and architecture with criteria for determining whether the lighting is 
good or harmful to the eyes. One illustrated lecture each week and 
one or two demonstration periods during the term. Not open to 
electrical engineering students. One hour credit. 


8. Principles of Electric Traction. Traffic studies, train 
schedules, speed-time and power curves, locomotive-train haulage, 
signal system, cars and locomotives, control systems, traction systems, 
electrification of trunk lines. Recitations and problems. Prerequisite: 
Elec. Eng. 3 or 2a. Two hours credit. 


9. Directed Research Problems. Special problems are selected 
for laboratory or library investigation with the intent of developing 
initiative and resourcefulness. The work differs from that offered in 
Elec. Eng. 18 in that the instructor is in close touch with the work 
of the student. Elec. Eng. 9 may be elected by seniors who have 
suitable preparation. Elec. Eng. 18 is for graduates. Prerequisite: 
Elec. Eng. 3. Credit by arrangement. 


10. Advanced Theory of Electrical Circuits. Mathematical 
analysis of electrical filters; transmission of electric waves on lines; 
reflection at terminals. Lectures. Prerequisite: Elec. Eng. 17. Three 
hours credit. 


11. Power Plants and Transmission Systems—Economics 
of Design. Economic features of power-plant design; economic de- 
cay, obsolescence, load division between units, plant location, con- 
ductor section, selection of circuit-breakers and reactors. Lectures, 
recitations, and problems. Prerequisite: Elec. Eng. 2a or 3. Five 
hours credit. 


12. Electronics and Electron Tubes. Amplifier principles, 
gain, distortion, efficiency, coupling; oscillators; thermionic emission; 
grid control. Atomic energy-level diagrams, ionization and excitation 
potentials. Three lectures and one three-hour laboratory period. 
Must be preceded by Elec. Eng. 3 and preceded or accompanied by 
Elec. Eng. 1. Four hours credit. 
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15. Advanced Lighting. Selection by the student of a topic, 
with instructor’s approval, for continued and intensive study; short 
oral reports by each student to the class each week; written report 
and bibliography presented to instructor at end of course. Must be 
' preceded by Elec. Eng. 7, and perceded or accompanied by Elec. 
Eng. 3. Two hours credit. 


16. Electrical Rectification. Equipment and circuits used for 
rectification; study of wave forms in circuits composed of resistance, 
inductance, capacitance, and batteries. Transformer connections, sin- 
gle phase and polyphase. Lectures and recitations. Must be preceded 
by Elec. Eng. 12, and preceded or accompanied by Elec. Eng. 17. 
Two hours credit. 


17. Electromechanics. Analysis of complex alternating-current 
waves; the method of the complex variables in a.-c. problems; the 
application of differential equations to solutions of simple transients; 
use of hyperbolic functions in solving long-line problems. Lectures 
and problems. Prerequisite: Elec. Eng. 3. Four hours credit. 


18. Research Work in Electrical Engineering. Students 
electing the course, while working under the general supervision of a 
member of the staff, are expected to plan and carry out the work 
themselves, and to make a report in the form of a thesis. Research. 
Elected by permission of head of department. Credit by arrangement. 


19. Study of Design—Power Plants. Study of modern power- 
station design and performance. Detailed study of electrical equip- 
ment. Special problems of interconnection, frequency control, stabil- 
ity, single-phase, short-circuit study through use of symmetrical com- 
ponents. Prerequisites: Elec. Eng. 11 and 17. Two hours credit. 


20. Study of Design—Electric Transmission and Distribu- 
tion Systems. Mechanical features of conductors and supports. 
Electrical studies of lines; inductance by g.m.d. method, capacitance, 
equivalent circuits, and circle diagrams. Distribution systems. Surges. 
Lectures and recitations. Prerequisites: Elec. Eng. 11 and 17. Two 
hours credit. 


21. Ultrahigh-Frequency Techniques. Theory and practice of 
short-wave techniques. Ultrahigh-frequency negative-grid tubes and 
circuits; Barkhausen oscillator; velocity modulation tubes, and cir- 
cuits with special emphasis on the Klystron. Electromagnetic waves; 
Maxwell’s theory; antennas and arrays. Propagation of waves at 
higher frequencies. Wave guides; cavity resonance phenomena. Detec- 
tion of ultrahigh-frequency waves. Lectures and laboratory. Four 
hours credit. 


22a. Radio Communication. Circuit theory with special em- 
phasis on resonant circuits. Audio-frequency and radio-frequency 
amplification. Transmitting and receiving circuits. This course is 
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designed to accompany Elec. Eng. 21 and cannot be taken independ- 
ently. Lectures and laboratory. Four hours credit. 


23n. Elementary Radio. This course is of a fundamental and 
practical nature and emphasizes actual work with equipment and 
maintenance of assemblages of vacuum tubes and their related cir- 
cuits. Code practice is required as part of the work. Not open to 
engineering and physics students. Lectures, laboratory, and code prac- 
tice. No prerequisites. Four hours credit. 


24. Elements of Electrical Communication. Designed for non- 
electrical students who desire to obtain a general knowledge of the 
communication field. Lectures and laboratory. Prerequisite: Elec. 
Eng. 2a or equivalent. Not open to electrical students. Three hours 


credit. 


25. Electromagnetic Field Theory. Advanced theory and 
problems in electric and magnetic fields, using elementary vector 
methods which are introduced as required. Maxwell’s equations, 
waves, and propagation of energy. Prerequisites: Elec. Eng. 1 and 3. 
Three hours credit. 


25a. Engineering Application of Electromagnetic Field 
Theory. Lorentz’ equations, retarded potentials, radiation from an- 
tennas. Skin effect. Mass as a function of velocity; energy and 
mass. Two-dimensional field studies, conformal transformations. 
Prerequisite: Elec. Eng. 25. Three hours credit. 


26. Heaviside Operators. Advanced theory of electrical cir- 
cuits as developed by the application of Heaviside operators. Methods 
of circuit solutions for transients in circuits with lumped constants; 
circuits with distributed constants; long lines; cables. Lectures and 
discussions. Prerequisite: Elec. Eng. 17. Two hours credit. 


27. Electrical and Magnetic Properties of Materials. Studies 
of the electric and magnetic properties of gaseous, liquid, and solid 
materials used in electrical engineering. Lectures and recitations. 
Prerequisites: Elec. Eng. 12 and 25. Three hours credit. 


28. Technical Electrical Measurements. Theory and practice 
in making measurements, particularly in alternating currents, to a 
precision and accuracy required by modern laboratories. Individual 
reports on various measurement problems. One afternoon of labora- 
tory. Prerequisite: Elec. Eng. 3 Two hours credit. 


31. Circuit Analysis by Symmetrical Components. Represen- 
tation of unbalanced polyphase currents and voltages by component 
symmetrical sets; solution of unbalanced circuit problems by the use 
of symmetrical components; faults on power systems. Lectures, reci- 
tations, and problems. Must be preceded or accompanied by Elec. 
Eng. 17. Two hours credit. 
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33. Industrial Electrical Engineering. Industrial control and 
motor application with short review of motor performance. Detailed 
study of motor and control equipment suited to particular applica- 
tions. Lectures and problems. Must be preceded by Elec. Eng. 2a, 
or preceded or accompanied by Elec. Eng. 4. Three hours credit. 


36. Electric’ Rates and Cost Analysis. Capitalization; fair 
return on investment; analysis of costs and value of electrical energy ; 
customer charge, demand charges, energy charges; investigations of 
practical systems used in charging for electrical energy. Lectures. 
Prerequisite: Elec. Eng. 11. Open to seniors only. One hour credit. 
Spring term. 


52. Heat Problems in Electrical Design. Advanced work in 
the fundamentals of heat transfer by radiation, conduction, and 
natural and forced convection; application to specific situations. 
Prerequisite: permission of the instructor. Two hours credit. 


70. Electrical Distribution, Wiring and Control for Light- 
ing. Selection and application of equipment, design of circuits, study 
of methods of installation for electric-power supply to lamps. Plans 
and specifications, analyses, and tests. Lectures, problems, and sur- 
veys. Prerequisites: Elec. Eng. 3 and 7. Two hours credit. 


71. Interior Illumination, Study of Design. Unusual as well 
as typical designs of lighting, particularly those which have been 
actually built and are available for testing as a check upon the calcu- 
lations, are analyzed quantitatively and qualitatively. Prerequisite: 
Elec. Eng. 7 or equivalent. Two hours credit. 


73. Photoelectric Cells and Their Applications. Study of 
operating characteristics of photoelectric cells; amplifying circuits 
and relays; industrial applications; photoelectric photometers. Lec- 
tures and laboratory work. Prerequisite: permission of instructor. 
Two hours credit. 


74. Lighting Equipment. Analysis of design and performance 
of lamps, reflectors, refractors, diffusers, and other light-control media, 
and of complete luminaires. Lectures and problems. Prerequisites: 
Elec. Eng. 3 and 7. Two hours credit. 


81. Theory of Grid-Controlled, High-Vacuum Thermionic 
Tubes. A study of triodes and multigrid tubes; transit time effects; 
energy distribution and thermionic emission of electrons in metals. 
Two lectures and one four-hour laboratory period. Prerequisites: 
Elec. Eng. 1 and 12 or equivalent. Three hours credit. 


82. Gaseous-Conducting Electronic Apparatus. Atomic 
energy-level diagrams; plasma equilibrium conditions, plasma bound- 
aries, in electric arcs and glow discharges. Fluorescent light principles; 
initiation of arcs by grids and igniter rods; arc-back in rectifiers and 
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arc extinction in circuit-breakers. Two lectures and one four-hour 
laboratory period. Prerequisite: Elec. Eng. 12 or equivalent. Three 
hours credit. 


83. Industrial Electronics. An applicational study of elec- 
tronic circuits, methods, and problems in the manufacturing indus- 
tries. Prerequisites: Elec. Eng. 12 and 17. Three hours credit. 


84. Electron Optics. Motions of electrons and ions in electric, 
magnetic, and combined fields. Reflection and refraction of electron 
beams; principles of electrostatic and magnetic focussing. Two lec- 
tures and one four-hour laboratory. Prerequisite: Elec. Eng. 12 or 
equivalent. Three hours credit. 
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Professors ERIKSEN, MENEFEE, VAN DEN BROEK, ORMONDROYD, and 
DopcE; Associate Professors SWINTON, OLMSTEAD, and HANSEN; 
Assistant Professors LippICOAT, EVERETT, and WOojJTASZAK. 


Engineering mechanics is the subject which, probably more than 
any other, tests the student’s ability to use the technical training 
given him in preceding courses and at the same time prepares him for 
what is to follow. 

No definition of engineering, from whatever angle given, is com- 
plete without some reference to forces. It is in mechanics that the 
student is given the engineer’s conception and methods of handling 
forces. This is accomplished by: 


a) A general required three-hour course in fundamentals, defini- 
tions, and conceptions of the ways in which mathematics, analytical 
and graphical, may be used with the laws of equilibrium, to solve 
problems dealing with the various phases of forces, followed by— 


b) A required four-hour course on strength and elasticity of ma- 
terials. This course is supplemented by a one-hour laboratory course. 


c) A required three-hour course in dynamics, supplemented by 
a one-hour elective course in the laboratory. 


d) A required three-hour course in fluid mechanics with a dem- 
onstration room for illustrating principles of streamline flow, channel 
and weirs, pipe flow, orifices, etc. 


Library.—The general engineering library has books for col- 
lateral reading and study in mechanics. 


The Physical Testing Laboratory occupies two adjoining large 
rooms with entrance at Room 102, West Engineering Building. The 
equipment comprises a 50,000-pound, a 100,000-pound, and a 200,- 
000-pound tension-compression machine, a 230,000-inch-pound torsion 
machine with jaws for taking specimens 27% inches in diameter, an 
Olsen impact machine, an Upton Lewis endurance tester, an elec- 
trically driven bar bender for bars up to 2% inches in diameter, a 
Brinell hardness tester, a wire tester, a transverse bending machine for 
castiron arbitration bars and other short demonstration beams, a 9- 
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foot transverse bending machine and a power saw and grinder, an 
electric furnace, a polishing table and wheel with photographic equip- 
ment, and cement-testing equipment for all standard cement tests. 

The special accessory equipment consists of one six-element 
telemeter strain gage, one Huggenberger extensometer, one Martens 
mirror strain gage, one electrical micrometer gage, one contact mi- 
crometer gage, several Berry gages, and one vertical and one hori- 
zontal portable seismograph. 


CURRICULUM IN ENGINEERING MECHANICS AND 
REQUIREMENTS FOR GRADUATION 


The following curriculum leading to the degree of Bachelor of 
Science in Engineering (Engineering Mechanics) has been provided to 
meet the increasing demand from industry for graduates with the 
thorough theoretical grounding in mechanics and mathematics needed 
to cope with difficult engineering problems of research type. 


a) Preparatory Courses Hours 
English 1, 2, 3, and a course from Group il 7. +o... 2.5 = 8 
English, junior-senior, a course from Group III ........ 2 

*Nontechnical®: Electives “. Cer 7 20s fee ee 6 
Math: 13,14, 5354/37 2 2 eae eee 18 
Physics 455° 46 22)... Se tice a Cee ce ea te 10 
Chem SE. 20s, 33 Son ee 5 
Drawing * 1,72). 3°00 0. ee ae Pee 8 
Metal-Proc.:2: and Chem: Eng? — "2.4... eee 5 
Economics 53 and 34 2... ..wceras oe Oe ee 6 

Lotalomyf.3. Sako. By. oe ee 68 

b) Secondary Courses 
Surveying: 402s Vi SS ee ee P 
Eng. ‘Mech 1,2, 2a p34 <2.28 See a ee 14 
Elec) Bng.2@ if. 2738 0 oe Oe SO eee eee 4 
Civil Eng. 2). s:secasys°y lays wid sly seo titye! eer archer ee 3 
Mech. ‘Eng. 3. -..,... «.cmcsteuetwis| 08 «4d» opels eeeeaye One 4 

LOU ae ee eee Swag ale sidiea <sts ne SORES wee ee 27 


c) Advanced Courses 
Technical Group, in some specified technical engineering de- 
partment, including an advanced design course; ap- 


proximately: vy ia....< Fee nah Neat tg ee 13 
Eng. Mech:..(advanced)» «2%).2tG@ua. Bake oe 16 
Math, ‘Group; .approximately (23-2%e0.0) ... saea e 10 
Electives ;:, approximately s launeanweseee.. coc eee eee 6 

Grand :Total)ic:.36.5 gb... sere eee ee eine 140 


The number of hours in the technical, mathematics, and elec- 
tive groups are subject to variation on the advice of the Chairman 
of the Department. 


* See Secticn 34. - 
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COURSES IN ENGINEERING MECHANICS 


1. Statics. Study of fundamental principles of mechanics and 
their application to the simpler problems of engineering. Forces, 
components, vectors, moments, couples, method of sections, cables, 
friction. Recitations, lectures, problems. Must be preceded or ac- 
companied by Math. 53 and Phys. 45. Three hours credit. Each 
term. 


2. Strength and Elasticity of Materials. A study of the ap- 
plication of mathematics and principles of mechanics to solution 
of problems in stress and strain on engineering materials, including 
resistance to direct force, bending, torque, shear, eccentric load, 
deflection of beams by area moment method, and compounding of 
simple stresses. Recitations, lectures, and problems. Must be preceded 
by Eng. Mech. 1, and preceded or accompanied by Math. 54. Four 
hours credit. Each term. 


2a. Laboratory in Strength of Materials. Experiments with 
beams, struts, shafts, and engineering materials, supplementing text 
work. Attendance at laboratory once each week. Must be preceded 
or accompanied by Eng. Mech. 2. One hour credit. Each term. 


3. Dynamics. All motions of a particle, dynamics of moving 
bodies, Newton’s laws, simple harmonic motion, elementary vibration 
problems, balancing, pendulums, impulse and momentum, gyroscopy, 
and work and energy. Recitations, lectures, problems. Prerequisites: 
Eng. Mech. 1 and Math. 54. Three hours credit. Each term. 


3a. Experimental Dynamics. Experiments with acceleration, 
vibration, balancing, critical speeds, and gyroscopics. One hour 
laboratory period, with report, each week. Must be preceded or 
accompanied by Eng. Mech. 3. One hour credit. 


4. Fluid Mechanics. Properties of fluids; statics of fluids, com- 
pressible and incompressible; flotation; accelerated liquids in relative 
equilibrium; dynamics of fluids, Bernoulli’s theorem, measurement 
of velocity and pressure; the flow of viscous fluids, thin films, dis- 
continuity, Reynolds’ number; viscometry; the flow of fluids in pipes, 
Reynolds’ criterion; flow with free surface, channels, weirs; orifices 
and nozzles; impulse and momentum in fluids; resistance of im- 
mersed and floating bodies, Froude’s number, boundary layer; dy- 
namics of compressible fluids, Mach’s number, cavitation, Bernoulli’s 
theorem; dynamical similitude. Recitations, lectures, demonstrations. 
Prerequisites: Eng. Mech. 1 and Math. 54. Three hours credit. Each 
term. 


5. Materials Testing. (Required only of architectural engi- 
neers.) History of rapid development of the science; correlation with 
mechanics; study of testing machines, calibration, and particular 
function. Written reports, special emphasis on technique of report 
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writing, and graphic presentation and interpretation of data. Lab- 
oratory work devoted to tests on steel, iron, wood, brick, and struc- 
tural materials, including standard cement tests, water-ratio theory, 
voids in sand and gravel, reinforced and unreinforced concrete beams, 
and granular metric analysis of sand. Lectures, laboratory, reports. 
Prerequisite: Eng. Mech. 2. Two hours credit. Each term. 


7. Research in Testing Materials. Prerequisite: Eng. Mech. 
2. Credit to be arranged. ; 


8. Advanced Dynamics. Advanced dynamics of rigid bodies 
in systems of engineering interest. Lagrange’s equations. Prerequt- 
sites: Eng. Mech. 3 and 12. Two hours credit. 


9. Advanced Strength of Materials. Elastic Energy Theory 
(Least Work). Elastic curves as influence lines. Analysis of re- 
dundant structures, trusses, frames, bents, curved beams (hair springs, 
arches). Lectures, problems. Prerequisite: Eng. Mech. 2. Three 
hours credit. 


10. Research in Strength of Materials. Special problems in- 
volving laboratory tests, and application of theory in engineering 
mechanics. Credit to be arranged. 


10a. Research in Theory of Elasticity. Special problems 
involving application of theory and experimental investigation. Credit 
to be arranged. 


10b. Research in Theory of Structures. Special problems such 
as arches, arch dams, suspension bridges, elastic stability of columns 
and framed structures, impact effect and vibration of bridges. Credit 
to be arranged. 


10c. Researchin Dynamical Problems. Original investigations 
in the field of body motions. Such problems may deal with the 
vibrations of mechanical systems; oscillations in fluid systems; con- 
trol problems which tie together fluid motion and the motion of 
physical bodies. These investigations may also deal with the funda- 
mentals of mechanics, such as the study of friction, internal hysteresis 
of materials, and viscosity of liquids. Hours and credit to be arranged. 


12. Vibration Problems in Engineering. Vibration of sys- 
tems with one degree of freedom. Balancing of rotating machines; 
calculations of critical speeds of rotating shafts; theory of vibration- 
recording instruments; springs of variable flexibility. Systems with 
several degrees of freedom, and elastic bodies. Vibration of cars; 
torsional and lateral vibration of shafts; vibration of beams; vibra- 
tion of bridges, turbine blades, and turbine discs. Prerequisites: Eng. 
Mech. 1, 2, and 3, and Math. 105. Three hours credit. . 


_, 13a. Applied Elasticity. Fundamentals of the theory of elas- 
ticity with its application to stress analysis in machine parts. Stress 
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and strain. General equations of equilibrium. Two-dimensional prob- 
lems of the theory of elasticity and the photoelastic method of stress 
analysis. Stress concentration produced by fillets and holes. Stress in 
curved bars. Torsion of prismatical bars. Torsion of circular shafts of 
variable diameter. Bending of prismatical bars. Prerequisites: Eng. 
Mech. 1, 2, and 3, and Math. 105. Two hours credit. 


13b. Applied Elasticity; Theory of Thin Plates. General 
equation for deflection of thin plates. Bending of circular plates under 
various loading conditions. Bending of rectangular plates. Buckling 
of plates. Application in design of tubular built-up sections and gird- 
ers. Plates on elastic foundation. Designed principally for graduate 
students. Prerequisites: Eng. Mech. 1, 2, and 3, and Math. 105. Two 
hours credit. 


14. Advanced Stress Analysis. Stress concentration in ten- 
sion and compression produced by fillets and holes. Photo-elastic 
method of studying stress concentration. Stresses in shafts of vari- 
able cross-sections. Stresses due to shrink-fit pressure. Stresses 
in curved bars, theory and applications. Stresses in flywheels, ro- 
tating discs, and rotors. Critical speeds. Designed principally for 
students interested in machine design. Prerequisite: Eng. Mech. 2. 
Two hours credit. 


15. Theory of Structures in Ship Design. With application 
to the solution of such problems as bending of beams on elastic foun- 
dation; combined bending and tension or compression; buckling of 
solid, tubular, and built-up columns under various conditions; buck- 
ling of thin plates, such as flanges and webs of built-up sections, 
and the web of a plate girder; bending of slabs under various condi- 
tions, with application to ship decks. Designed principally for stu- 
dents interested in naval architecture and marine engineering. 
Prerequisite: Eng. Mech. 2. Three hours credit. 


16. Seminar in Engineering Mechanics. Credit to be ar- 
ranged. 


18. Ductility of Materials (Theory of Limit Design). The 
theory of strength and resistance of structures predicated upon the 
ductility of materials and buckling strength of members. Prerequisite: 
Eng. Mech. 2. Two hours credit. 


20. Mechanical Properties of Metals. Attention is directed 
to the general principles rather than to a description of established, 
standardized methods of testing materials and manipulating apparatus. 
Tension and compression tests. Liiders’ lines. Strain hardening. 
Residual stresses due to plastic flow of metals. Types of failures. 
Time effect: and hysteresis. The fatigue of metals under cycles of 
stress. Causes of fatigue. Mechanical properties of metals at high 
temperatures. Various strength theories. Working stress. Prerequi- 
sites: Eng. Mech. 2 and Math. 105. One hour credit. 
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21. History of Dynamics. A review of the important publica- 
tions in which the fundamental principles of dynamics were devel- 
oped. Mechanical Questions, Aristotle. The influence of astronomical 
theories on the development of dynamics. Almagest, Ptolemy, Revo- 
lution of the Heavenly Bodies, Copernicus. The work of Tycho 
Brahe and Kepler. Leonardo da Vinci. Two New Sciences, Galileo; 
Pendulum Clock, Centrifugal Forces, Theory of Light, Huygens; 
Principia, Newton. The transition from the geometrical treatment 
to the analytical treatment of dynamical problems. Bernoulli, Euler, 
d’Alembert, and Lagrange. Prerequisites: Eng. Mech. 3 and Math. 
105. One hour credit. 


25. Stability of Elastic Structures. Bending of bars under 
the action of lateral and direct load. Buckling of slender bars; 
buckling of comparatively short bars. Effect of eccentricity and initial 
curvature. Practical applications of the design of columns. Stability 
of I-beams. Stability of thin plates under compression and shear. 
Application in plate-girder design. Stability of thin-walled struc- 
tures. Prerequisites: Eng. Mech. 1, 2, and 3, and Math. 105. Two 
hours credit. 


26. Plasticity. Elastic and plastic deformation. The mechanism 
of plastic deformation. Stain hardening. Theory of strength. Plastic 
deformation in tension and compression. Plastic deformation in tor- 
sion and bending. Plastic flow in hollow cylinders. Plastic flow in 
rotating discs. Plane plastic flow. Creep at high temperature. Pre- 
requisites: Eng. Mech. 1, 2, and 3, and Math. 105. Two hours credit. 


58. MATHEMATICS 


Professors HILDEBRANDT, BRADSHAW, FIELD, LOVE, and CHURCHILL; 
Associate Professors HopxKins, Poor, and E. W. Miter; Assistant 
Professors Rousrt, DUSHNIK, RAINVILLE, and THRALL; Mr. 
KAZARINOFF, Dr. BARTELS, Dr. GOLDSTINE, Dr. Hay, Dr. KapLan, 
Dr. EvEereTT, and Dr. THORNE. 

The object of the work of this department in the College of 
Engineering is not only to impart to the student the mathematical 
knowledge requisite for the study of the various branches of engi- 
neering, but also to train his mind in methods of precise reasoning 
and accustom him to the proper application of general principles to 
particular cases. 

Much time is devoted to the solution of problems in order to 
combine a fair knowledge of the elementary principles of higher 
mathematics with the necessary facility in applying these principles 
to concrete cases. The classes are divided into sections as small as 
practicable, so as to make it possible for the instructor to give his 
individual attention to the students. 

The required work is practically the same for all students of 
engineering, and extends throughout the first two years. The first 
year is devoted to advanced algebra, and plane and solid analytic 
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geometry; the second, to differential and integral calculus. An intro- 
duction to differential equations is required in certain departments. 
Students who do not have credit in solid geometry and trigonometry 
are required to complete these subjects as early as possible. 

For students who desire to pursue their mathematical studies 
beyond the required work, a considerable number of advanced elec- 
tive courses are offered. Courses which are of particular interest to 
students of engineering are listed below. Complete offerings of the 
Department of Mathematics will be found in the Announcements 
of the College of Literature, Science, and the Arts, and of the Horace 
H. Rackham School of Graduate Studies. 

There is an increasing demand in the engineering industries and 
in the faculties of technical schools for graduates who have taken 
considerably more mathematics and mechanics than is required in 
the other engineering curricula. To meet this demand, the following 
program has been provided: 

CURRICULUM IN MATHEMATICS AND REQUIREMENTS 

FOR GRADUATION 

Since this curriculum leads to fields other than engineering it is 
not listed for accrediting with the Engineers’ Council for Professional 
Development. 

Candidates for the degree of Bachelor of Science in Engineering 
(Mathematics) are required to complete the following curriculum: 


a) Preparatory Courses Hours 
Boacsisitey. anand sacourse.irom Group Too. | osu de 8 
English, junior-senior, a course from Group III .......... 2 
Nontechnical Electives (preferably French or German) .... 8 
i eA Bag G yes CS gers 4 ie a gl ee De eee 16 
eee a a Pe ee ee Ce ee ee ole oe be ils oR es & 10 
ne Lely aT clisegtine Sad St Aaya AR Aa es eR Cr ORL 5 
FPS TTR ge ON ata gy Ot ay ar alt rr PO Sa ata arctan y a mc 6 
iIMeteLTOCeeratna Cl Niet HN koe cca ose poe tana 5 

POLE PO Mee ore Pee eee es tal bee's eee eA, (PG 60 


b) Secondary Courses 
Eng. Mech. 1, 2, 3 (or Math. 141 and 142 in 


placevotatine: pMech.>1- andn3) aeivs dune eshanoes Ue; 10 
Pearce ieiee!: ils) vied + ee eh Ae He 4 
Bier ten se, SN 6 ica ee eS. ROR! dee 4 

Sere A Le ety te Fake wt oaNeE al ,d0Ne OE, my whch Acme PS ie 18 


c) Advanced Courses 


Options in Mathematics including 103 or 
LOomaticion OG sande 151° Ole L adhe kd. chia teet ok eat oe eed 12 
Gavons: inmienoineering is fee oe. Je agit. Peat 10 
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Hours 
Electives in Astronomy, Chemistry, Economics, Engineer- 
ing, Engineering Mechanics, Drawing, Mathematics, 
Metal Processing, Natural Science, Physics, and Sur- 


veying (Yes Si SRGROM) oe 2a gre «0 ee 20 
Free Electives (2 40 SER. eo 20 
Total es pole tenn 3 SSR lee. 286 Ge 62 
Summary: 
Preparatory Courses . 0... S.. 2... < os 6s oe oe emi pee 60 
Secondary Courses... occ ede ves cet eee Shs pues 18 
Advanced Courses fo. cha cea pens Nee oan 62 
Total sot..  c2 ee seek oe boils oo oie ee Che he 140 


Students in chemical engineering or in metallurgical engineering 
who become candidates for degrees in chemical engineering and mathe- 
matics or in metallurgical engineering and mathematics are permitted 
to make the following substitutions: 


1. In the mathematics curriculum substitute three hours of 
chemistry (beyond 5E) for Eng. Mech. 3. 

2. In the chemical or metallurgical curriculum substitute three 
hours of advanced mathematics for Economics 173. 


COURSES IN MATHEMATICS 


*6, Solid Euclidean Geometry. Postulates; basic constructions 
and propositions; original exercises; mensuration. Prerequisite: one 
year of plane geometry. Two hours for no credit. Fall and spring 
terms. 


*7, Algebra and Trigonometry. Review of elementary opera- 
tions; linear equations; exponents; radicals; quadratic equations; 
simultaneous quadratics; progressions; binomial theorem. Trigono- 
metry—the same as in Math. 8. Four hours for two hours credit. 
Each term. 


*8, Trigonometry. Trigonometric ratios; trigonometric identi- 
ties and equations; inverse functions; reduction and addition 
formulas; laws of sines, cosines, and tangents; theory and use of 
logarithms; solution of triangles. Two hours credit. Each term. 


10 (58). Spherical Trigonometry. Fundamental properties of 
spherical triangles and trihedral angles; solution of spherical triangles, 
tetrahedra, and parallelepipeds; Napier’s and Delambre’s analogies; 
applications to navigation. Prerequisites: solid geometry and plane 
trigonometry. One hour credit. Fall and spring terms. 


*13 (3). Algebra and Analytic Geometry. Review of expo- 


* Students entering with credit in trigonometry will take Mathematics 13. 
Students entering without trigonometry wi!l take Mathematics 7, except that 
those whose high-school records show unusual proficiency in mathematics may take 
Mathematics 13 and 8 instead. Permission to do this must be obtained from the 
Department of Mathematics at the time of classification. Students entering with- 
out credit in solid geometry will take Mathematics 6 without credit. 
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nents, radicals, quadratic equations; theory of equations; determin- 
ants; complex numbers; curve tracing and locus problems in Cartesian 
and polar co-ordinates; straight line; circle. Four hours credit. Each 
term. 


14 (4). Plane and Solid Analytic Geometry. Conic sections; 
properties of conics involving tangents, diameters, asymptotes, para- 
metric equations; surface tracing and locus problems in space; plane; 
straight line; quadric surfaces; space curves. Four hours credit. Each 
term. 


15 (9). Solid Analytic Geometry. Surface tracing and locus 
problems in space; planes; straight lines; quadric surfaces; space 
curves. Two hours credit. Fall term. 


20. Introduction to Air Navigation. Graphical and numer- 
ical methods of solving geometrical problems arising in air naviga- 
tion; solution of wind diagrams, and drift on two headings; plane, 
Mercator, and great circle flyings; radius of action and intercept 
problems; bearings and fixes. An attempt will be made to cover the 
material presented in the Army’s navigation schools, except for the 
usual instruction in the air. Prerequisites: one unit each of high- 
school algebra and geometry. Four hours credit. Each term. 


53 (36). Calculus I. Functions; limits; continuity; derivative; 
differentiation of algebraic functions; trigonometric, exponential, and 
logarithmic functions; differential; curvature; time rates; introduc- 
tion to the indefinite integral. Four hours credit. Each term. 


54 (37). Calculus II. Definite integral; definite integral as the 
limit of a sum; centroids; moments of inertia; infinite series; Mac- 
laurin’s series; Taylor’s series; partial differentiation; multiple inte- 
grals. Prerequisite: Math. 53, or equivalent. Four hours credit. Each 
term. 


57 (39). Differential Equations. Simple types of ordinary 
equations of the first and second order; linear equations with constant 
coefficients; applications to geometry and mechanics. Prerequisite: 
Math. 54. Two hours credit. Fall and spring terms. 


103. Differential Equations. An elementary course in ordinary 
differential equations, including more detailed treatment of the topics 
listed in Math. 57, together with the study of more general linear 
and nonlinear equations. Prerequisite: one year of calculus. Three 
hours credit. Each term. 


105. Differential Equations. Solutions of differential equations 
by elementary methods. Prerequisite: Math. 54. Two hours credit. 
Fall term. 
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106. Advanced Differential Equations. Solution of differen- 
tial equations by infinite series; functions defined by differential 
equations. Two hours credit. Spring term. 


109. Graphical Calculus and Differential Equations. Graph- 
ical differentiation and integration; method of least squares; gradua- 
tion of data; determination of weights of data; graphical solution of 
differential equations. This is mostly a problem course planned for 
chemical engineers. Prerequisite: calculus. Three hours credit. Fall 


and spring terms. 


110. Elementary Course in Complex Variables. Complex 
numbers; limit; continuity; derivative; conformal representation: 
integration; Cauchy theorems; power series; singularities; applica- 
tions to engineering and mathematical physics. Prerequisite: calculus. 
Three hours credit. Spring term. 


127. Theory of Statistics I. Averages and moment character- 
istics of frequency distributions. Frequency functions. Prerequisite: 
one year of calculus. Three hours credit. Each term. - 


128. Theory of Statistics II. Correlation and sampling theory. 
Prerequisite: Math. 127. Three hours credit. Fall and spring terms. 


130. Significance Tests. Theory and applications of statistical 
methods suitable for small samples, including quality control and the 
analysis of variance. Prerequisites: Math. 127 and 128 or their 
equivalent. Two hours credit. Spring term. 


141. Statics. The fundamental concepts of mechanics, vectors, 
velocity, acceleration, mass and force, work and energy, center of 
gravity, moments of inertia. Statics of a particle, of rigid bodies, and 
of deformable bodies. Prerequisites: Math. 53 and 54. Three hours 
credit. Fall term. 


142. Dynamics. Motion in a straight line, curvilinear motion, 
central forces, constrained motion. Generalized co-ordinates of 
Lagrange, canonical equations of Hamilton, general principles of me- 
chanics. Three hours credit. Spring term. 


143. Applications of Mathematics to Engineering Problems. 
Dynamics; the gyroscope, the ballistic problem, the motion of an 
airplane, etc. Small oscillations. The mechanics of strings; the sus- 
pension bridge. The vibration and buckling of beams. Prerequisites: 
differential equations, advanced calculus recommended. Three hours 
credit. Fall term. 


145, 146. Celestial Mechanics. Rectilinear motion of a par- 
ticle; central forces; potential and attraction of bodies; problem of 
two, three, and bodies; applications of relativity; mechanical quad- 
rature; stellar constitution; introduction to periodic orbits. Two 
hours credit each. Fall term, Math. 145; spring term, Math. 146. 
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148. Fluid Dynamics. Nonviscous fluids, vortex theory, wind 
motion on the surface of the earth, forces on air foils, viscous fluids, 
dynamic similarity, turbulence. This course will meet the needs of 
students of meteorology. Prerequisite: Math. 54. Three hours credit. 
Spring term. 


149. Exterior Ballistics. The nature of the data on which 
range tables are based, the equations of motion in vacuo and in air, 
numerical integration, corrections for. variations from range table 
conditions. Two hours credit. Spring term. 


150. Advanced Mathematics for Engineers. Topics in ad- 
vanced calculus including infinite series, Fourier series, partial deriva- 
tives, directional derivatives, line integrals, Green’s theorem, vector 
analysis and complex variables. Introduction to differential equa- 
tions. Required in aeronautical engineering. Prerequisite: Math. 54. 
Four hours credit. Fall and spring terms. 


151. Advanced Calculus. Review of the fundamental theory 
of elementary calculus. Taylor’s theorem. Explicit and implicit func- 
tions. Simple, multiple, and improper integrals. Functions defined 
by integrals and other selected topics. Three hours credit. Fall and 
spring terms. ; 


152. Fourier Series and Applications. Orthogonal functions, 
Fourier series, Bessel functions, Legendre polynomials and _ their 
applications to boundary value problems in mathematical physics. 
Prerequisite: Math. 151 or 153. Three hours credit. Fall and spring 
terms. 


153, 154. Advanced Calculus I and II (Longer Course). 
Review of fundamental concepts; continuity; definite and improper 
integrals; vector analysis; partial differential equations; calculus of 
variations; functions of a complex variable; elliptic integrals; Fourier 
series; Bessel functions. A student may not receive credit for both 
Math. 151 and 153, but 154 may follow 151. Three hours credit each. 
Fall term, Math. 153; spring term, Math. 154. 


[157. Intermediate Course in Differential Equations. 
Linear equations of the second order. The generalized Riccati equa- 
tion, the hypergeometric equation, and the confluent hypergeometric 
equation. Use of divergent summable series. Prerequisites: Math. 
103 or 105, and 151 or 153, or their equivalents. Three hours credit. 


Omitted in 1942-43.] 

169. Graphical Methods. Graphical representation of functions; 
construction of graphical charts; graphical solution of equations; 
graphical methods applied to the solution of differential equations. 
Two hours.credit. Fall term. 


170. Empirical Formulas. Curve fitting; graphical determina- 
tion of constants in empirical formulas; application of the method 
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of least squares; interpolation; numerical integration. Two hours 
credit. Spring term. 


[175. Theory of the Potential Function. Newtonian attraction, 
Newtonian and logarithmic potentials, the equations of Laplace and 
Poisson, harmonic functions, the principles of Dirichlet, the problems 
of Dirichlet and Neumann, and Green’s function. Three hours credit. 
Omitted in 1942-43. ] 


176. Vector Analysis. A study of the formal processes of 
vector analysis, followed by applications to problems in mechanics. 
and geometry. Three hours credit. Spring term. 


[247. Mechanics of Continua. Derivation of the equations 
of motion. Application to some cases of a vibrating elastic body. 
The motion of a perfect fluid. Bernoulli’s theorem. Vortex motion. 
Three hours credit. Omitted in 1942-43.] 


249. Methods in Partial-Differential Equations. Theory and 
application of the solution of boundary-value problems in the partial- 
differential equations of engineering and physics by various methods: 
orthogonal functions, Laplace transformation, other transformation 
methods, Green’s functions. Three hours credit. Spring term. 


347, 348. Seminar in Applied Mathematics. One hour credit. 
Each term. 


59. MECHANICAL ENGINEERING 


Professors HAWLEY, BurRSLEY, LAY, SHERZER, KEELER, GoRDY, VIN- 
CENT, and NICKELSEN; Associate Professors Mickie, Goop, 
Marin, and Luoyp; Assistant Professors WATSON, KESSLER, CAL- 
HOON, KOHLER, PORTER, SCHWARTZ, and SPOONER; Mr. HIERScH 
and Mr. SHIDEMAN. 


Mechanical Engineering includes the fields of heat, power, de- 
sign of machinery, management, and industrial problems. It may 
be divided into thermodynamics, steampower, internal-combustion 
engines, hydromechanics, heating, ventilation, air-conditioning, re- 
frigeration, automobile, aircraft power, machine design, and indus- 
trial engineering, and covers theory, design, and laboratory work in 
these fields. 


The Department of Mechanical Engineering stresses a 
thorough training in the basic courses of mathematics, physics, chem- 
istry, drawing, English, economics, and mechanics; followed by re- 
quired fundamental courses in thermodynamics, heat engines, power, 
laboratory practice, hydraulics, machine design, and management to 
supplement the foundation courses. Opportunity is given for elec- 
tive courses in special fields. Graduate study is encouraged and a 
number of courses are outlined especially for graduate students. 
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FACILITIES FOR INSTRUCTION 
Physical equipment in the form of laboratory apparatus for 
demonstration and testing is an important adjunct to classroom 
instruction. 


The Mechanical Engineering Laboratory located in the West 
Engineering Building is devoted to experimental work in connection 
with engines, turbines, boilers, fuels, pumps, fans, air compressors, 
hydraulic machinery, and special equipment. 


The Automotive and Internal Combustion Laboratory located 
in the West Engineering Annex includes twenty-five or more 
internal-combustion engines of several types, together with complete 
test equipment in the form of dynamometers, brakes, etc. Both 
laboratories have ample facilities for research work. A small labo- 
ratory for testing aircraft motors is located at the Ann Arbor Airport. 
Facilities are available also for laboratory instruction in time and 
motion study. 


Advice to Students of other colleges and universities, with 
regard to planning their courses before coming to the University, 
is to be found in section 7. 


Military and Naval Science.—Students who plan to _ take 
courses in military or naval science are urged to enroll in the begin- 
ning of the freshman year, and in doing so should consult with the 
officer in charge of this department, and also with the head of the 
department in which he proposes to take his degree. For informa- 
tion regarding the work see sections 46 and 49. 


CURRICULUM IN MECHANICAL ENGINEERING AND 
REQUIREMENTS FOR GRADUATION 
Candidates for the degree of Bachelor of Science in Engineering 
(Mechanical Engineering) are required to complete the following 
curriculum. 
For the definition of an hour of credit see section 33. 


CuRRICULUM 
a) Preparatory Courses Hours 
relish 1,.2,.3, and_a course.from Group II ...:.:..... 8 
English, junior-senior, a course from Group III ....... 2 
POMPE G MICH eH OCIIVES) <iq ails. «tier Sis <lg.s ccuelanle ote esas 6 
opty TEE SEO! Sie eR ct Nh ne AT, vn wats 16 
NOSE RAO wn ole dis icd ars oS ow tas eb Oak g s RRM. Qa ae 10 
Den eratm so Lenk. Saticl. acs Ras le Roos ug ae Rees oes 5 
Drawing and Descriptive Geometry 1, 2,3 ............ 8 
Wwedtaimeroc. eznand: Ch:-Met Ene. Legs ute hi oc eon 5 
WP CEMIAe POG A BICOUNGIY- (05. dndajeke vishal $m « RAntstons st hes 4 
Wietamr roc 4.) Machine' Shop <2. .2. Jakes. co Seek 4 
ROM UECBR rb OF “nk 5 feito ate + a FRpelesn oleae Deas ov aaa alae tia 6 
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b) Secondary and Technical Courses Hours 
Surveying 4;.Use of: Instrumentsoxs . 2. #05 Gee eee 2 
Eng. MechiitjStaticse nies... Gt. ab. Sete ee 3 
Eng. Mech.-2;' Strength and ‘Elasticity 2)... ele 4 
Eng) Mech, 24, Laboratary=<h2 i 202 so oie 1 
Eng. Mech! 3, Dynamics *.. .o.'. « 2< cies alts eee M 
Eng.. Mech. 4, Fluid’ Mechanics... . 02... - ase 3 
Mech. Eng. 1, Introduction to Mech. Eng. ............ 1 
Mech..Eng. la, Mechanism /../.7.... 5.5: s+) 5 ene 2 
Mech. Eng. 2; Machine Design <-.22.). 0.6 . 7a 3 
Mech. Eng.3¢ ‘Heat “Engines $20.2. . usOs. Gi ee 4 
Mech. Eng: 4, Hydraulic Machinery. 3.) 2+..sciee 3 
Mech? Eng.95, Thermodynamics & slic2. 082-70 ae 3 
Mech. Eng. 6, Advanced Machine Design ............. 3 
Mech. Eng.:7; Laboratory, - First; Course «15. .e-eee ae Zz 
Mech. Eng. 8, Laboratory, Second Course ............. 3 
Mech. Eng. 9, Power Plants 2.04 v4.09). 3 
Civil Eng. 2, Theory Of Structures 0.2). os dixcncpe ee eee 3 
Elec. -Eng. 2a, D.G.App. and Gin 2. oc 4 
Ch.-Met. Eng. 10, Utilization of Puels .. .-..... eee 1 

Votakrs s:. i574 os SRD a eee oe eee eae 51 

Summary: 

Preparatory Courses: # .\n0hae- Sega eee ee 74 
secondary and ‘Technical Coursest 2290. 2). ek eee 51 
Electives, Restricted and Free ...... a WO. ROO Te ee 15 

fel e:) Rene er err er Ny AEM MAR 140 


SELECTION OF ELECTIVE COURSES 
The 15 hours of elective work are to be filled partly by “Re- 
stricted Electives” and partly by “Free Electives.” 
a) Restricted Electives: 

Students taking the regular curriculum must elect at least 
one theory course from the following group: Mech. Eng. 11, 13, 
14, 15, 16, 17, 19, 20, 25, 30, 31, 35; and must complete a design 
requirement from Mech. Eng. 9a, lla, 15a, 16a, 17a, 20a, 25a, 
30a, 31a, 62-63, 72-73. Some of the design courses require the 
corresponding theory course as a prerequisite. In others certain 
freedom of choice is permitted. In all elections, prerequisites must 
be followed. 

b) Free Electives: 

The remaining elective hours may be filled by courses offered 
by any department in the Engineering College or by any College 
or School in the University to which the student is eligible, sub- 
ject to the approval of the head of the Mechanical Engineering 
Department. 
In the selection of his elective hours the student is urged to 

broaden his training by making elections in other departments of 
work, and in so doing should consult freely with the members of the 
Mechanical Engineering staff. 


MECHANICAL ENGINEERING 129 


PROGRAM IN MECHANICAL ENGINEERING 


FIRST TERM 


COURSES HOURS 
Math. 13 (Alg. and 
Anal. Geom.) ......... 4 
EMSS eles ss he eg cn © 3 
PTET SIRMA Re o's de cree Sass © 1 
OE Oe ee 3 
¢Chem. 5E or Ch.-Met. 
Eng. 1 and Metal 
i POCE EIS sstr sic cad 50% 5 
Assembly ...... LAE i 0 
tPhysical Ed. or Mil. 
or Nav. Science ....0orl 
16 or 17 
THIRD TERM 
UR Oe a 4 
TRY VSICS OH eo Onan e o's veefe os sists « 5 
DCAM OD An alot chino id « 3.0 vee 2 
PEO WVECCH these so wishere 3 
VERO i BUI Leo an aes’ e 6 1 
Mil. or Nav. Science ..... (1) 
(16) or 15 
FIFTH TERM 
PERG BS Gd ES agen 3 
Mech. Eng. 3 ...... eae + 
(a) Mech. Eng. 7 and 
Ch.-Met.. Eng. 10 ...... (3) 
or 
(03s Metal Proc. 3. P0052 4 
Eeonomicss53 . isc... 22... 3 
YO 3 
16 or 17 
SEVENTH TERM 
Mectie 2NS7G ne es 3 
Vy ICT ee Se 3 
Be CONe Ge 20>. Sele ey ce i 
ivi eeAC Rh ose Nae. oi ees s. 3 
PE MECEI VCS Bh adsense se a wos 3 
16 


SECOND TERM 


COURSES HOURS 
Math. 14 (PI. and Sol. 

Afial +Gtom:) Wises. 206 4 
*Hnglish fotalstacto sae Gen re 2 
*English (Group II) ...... 2 
Drawingu2zice- vou ce ae 3 
Ch.-Met. Eng. 1 and 

Metal Proc. 2 or 

Chem. 5 iWsasaee aes 5 
Assembly 2:5. 675; Sentine 8) 
tPhysical Ed. or Mil. 

or Nav. Science ....0orl 

16 or 17 

FOURTH TERM 
Mathyi54 ho. Aare Bae 4 
Physics465, fences 5 
mong Mech 22 tui Ses 4 
Bog Mech 32a 7152. ees 1 
Mech>iEng.lae es. 2a 2 
Mil. or Nav. Science ..... (1) 
(17) or 16 

SIXTH TERM 

Ing .Mechi3> cae ee 3 
MGCL SL PENS) os: coe ee 7 
(ays Metal Procear. 2. ns 2s 4 

or Mech. Eng. 7 and 

Ch:-Met. Eng. 110 ..S.ian: (3) 
Economics 544. {baie ) 
Electives:</ 22-235, 08 .koke 3 

15 or 16 

EIGHTH TERM 

Mech. Eng. 4 ........... 3 
Metal \Proc.. 4. -2.3.2.0%. 4 
§Mech. Eng. Theory ..(2) or 3 
Mech? Eng79 tos. tee. 3 
Electives’. :3...22 16) of pecs 3 
(15) or 16 


* Tf modern language is elected, it may be classified here and the English 


postponed. See section 34. 
7 See note, section 39. 


t Physical education twice a week throughout the year (without credit in 


hours) is required of all first-year students, unless military or naval science (one 
hour’s credit each term) is elected as a substitute. Enrollment in military or 
naval science is for a period of four terms. 

8 To be selected from Mech. Eng. 11, 13, 14, 15, 16, 17, 19, 20, 25, 30, 31, 


Spe O2e 426 
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NINTH TERM 


Mech, Ene .8s.c2 = os z 
*Mech. Eng. Design ...... 3 
DURWVEV INGA. Soke vate ee 2 
Eng. (Group III) ....... 2 
Electives} a c2...5 ategnae 4 

14 


Students who earn an average grade of approximately B on the 
first-term program may be able to complete the requirements in eight 
terms rather than in the nine terms indicated. See Rules Governing 
Elections or Studies, Section 19a. 


COMBINED CURRICULUM IN MECHANICAL AND 
INDUSTRIAL ENGINEERING 


This curriculum, which includes courses in economics and busi- 
ness administration in addition to courses in mechanical engineering, 
is planned as described below. The degree of Bachelor of Science in 
Engineering (Mechanical Engineering) is given on satisfactory .com- 
pletion of the prescribed 140 credit hours. The student must register 
in the Graduate School for the additional work and on its successful 
completion, the degree of Master of Science (Industrial Engineering) 
is awarded. Courses listed in the graduate year cannot be elected in 
the undergraduate years. 


Subjects—Undergraduate Hours 
English 1, 2, 3, and a course from Group II ............. 8 
English, junior-senior, a course from Group III .......... 2 
Nontechnical Electives’ #200. 0.2... 0. su > 3 or 7 
Math* 13; 14,53, S409 F ey ee "ae 16 
Physics: 45, 46... 5.9.0.5 35 Jctsiels eben aula 10 
Chem. SE 5. ios a5 se ee es oe Ee 5 
Drawing and Descriptive Geometry 1, 2,3 .............. 8 
Metal Proc.:223;,451100 Gah OW Ro. ee 12 
EngeMech. 1,:2;.20;3/ 40048 2503.14.00 2. 14 
Mech. Eng.:1;714, 2; 33'5).6;.7,°8, 9... *...-.. «.. ee 24 
Factory Management, Mech. Eng. 20, 35, 36 ............. 8 
Ch-Met. Eng. 1) 10es2 09. 2d e. os 4 
Elec? Engs26 (roe 0 Gea. s eee co ee ee 4 
Civil Bgl 2 005 ss A a oc. De rmee  e . 3 
Economicsi-$3;°54, 71, 72; 175 %..0. 0.5.52) oe 15 

Totals cot. Fay faa ermine ees aes vite ae 140 


| To be selected from Mech. Eng. 9a, 11a, 15a, 16a, 17a, 20a, 21a, 25a, 30a, 
SlLGmOsueros 
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Subjects—Graduate Year Hours 
Mies, Lanealee Li ae 0 Se pee ne Pr Ce Seal ee hak Ar oe 6 
RCM AC eer come LOLs LOZ, p2O02) cue atectn nae cies cals etna 12 
CCI COMET oe ania aoe a aseiate sore 6 aE eRe Lee ree 6 

PEO EN Ge rate Sots nets ern See wih eh VRS SO ae ele ee ee 24 


Electives. Students pursuing this program are urged to elect 
English 6, Report Writing, during the fourth year. Attention is 
further invited to the following courses which are of especial signif- 
icance to industrial engineering: 


Electrical Engineering 7a (Building Illumination) ...... 1 hour 
Mechanical Engineering 25 (Heating and Ventilation) ...2 hours 


PROGRAM IN MECHANICAL AND INDUSTRIAL ENGINEERING 


FIRST TERM SECOND TERM 
COURSES HOURS COURSES HOURS 
Math. 13 (Alg. and Math. 14 (PI. and Sol. 

Anal. Geom.) ........ 4 Anal... Geoms) a5 ie an 4 
SSSI E TS Nace ects oe 3 POMPOUS: 3 catego ean cole ahd ot 2 
ets S20 ois sw 2 se ois 1 *English (Group II) ..... 2 
UDI aphal aet Wl Ae pe ee ee ee 3 TY a Wid yds aac oa ens See 3 
t+Chem. 5E or Ch.-Met. Ch.-Met. 1 and 

Eng. 1 and Metal Proc. 2 or 

WLCtALPPYOC a 2a docs nie ins os 5 POEM 5 Hire ee 5 
PRSGETELO Yipee th Gioces acs ade 0 PSSCIN DVRs. co.) os ae eee 0 
Physical Ed. or Mil. Physical Ed. or Mil. 

or Nav. Science ....0orl or Nav. Science ....0orl 

16 or 17 16 or 17 
THIRD TERM FOURTH TERM 

ES MMOS ol ek Os se oa IVa Ue 04 ree ie rege ae 4 
PLOW OAR eds ed ec. 6 3 CONS O48. tnt eal errs 3 
ADS, ZS toe SE ae be) eee 5 Bliss, 46ers 5 
TOLSWEROME IAS FA Gr Or ih © cats 2 Tenge Wiech. Leni sat ee 3 
Mec rng nd: Fe ok. ios 1 Mil-or Nav. ocience..... (1) 
Mil. or Nav. Science ..... (1) —_—— 
—— 16 or 15 

16 or 15 


* If modern language is elected, it may be classified here and the English 
postponed. See section 34. 

7 See note, section 39. 

2 Physical education two or three times a week throughout the year (with- 
out credit in hours) is required of all first-year students, unless military or naval 
science (one hour’s credit each term) is elected as a substitute. Enrollment in 
military or naval science is for a period of four terms. 
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COURSES HOURS COURSES HOURS 


FIFTH TERM SIXTH TERM 
Meech. Eng "oo an ce oman 4 Eng. Mech.'3) . dept 3 
Bes 71 bac. ee eee eee 3 Mech. Eng. 5° (ieee 3 
Mechs. Bate Jc gatip eter one 2 Bel 72 oon 3 
Kone Mecho 2et anys wt cose A Metal Proc. 3. 723s 4 
Penge Mech.224 <os-5 oc view 4 1 Mech. Eng, 2° — 20s 3 
Mech. Eng. 7 and — 
Ch.-Met/ESIO™%. 2222 3 16 
17 EIGHTH TERM 
SEVENTH TERM. Mech. Eng.36 2 eee 3 
Mech.idine) (35 .: ffeiieeee 3 Eng: Mechsi4.na3 eee 3 
EG 7Sawe 7 aoe ae 3 Metal. Proc,.4....) 423 eeeee 4 
Mech; ing Strpccn ene sen ot nS Civil Eng.:20 .:0.. sere 3 
Elec? Enges 2a: 2 tee 4 Enpi.' (Group Hijo 2 
Blectivesee: nt ocak ae ee x) — 
— 15 
16 
NINTH TERM 
Mech. ‘ny: 203aee.. bine 2 
Metal Proc. 10#: seen es 2 
Mech. Eng. Sic. ieee .aee 3 
Mech: Eng? 0S fais ee ae 3 
Blectives: «+ amas eee oe 4 
14 
GRADUATE YEAR 
FIRST TERM SECOND TERM 
Bus.2.Ad. LOL ete: sao ee 3 Bus; Ad. 162 , . ee 3 
Mech. Eng. 40 ..........+. K) Bus. Ad..202 2 3 eee 3 
Bus,2Ad ¢lisa. 2) ..s ee « Mech. Eng::42 ieee Bi! 
Electives:, SoG 7 et os ees 3 Electives 2. :).. 35 3 
12 12 


COURSES IN MECHANICAL ENGINEERING 


Because of existing conditions it may be necessary to cancel 
certain courses. Students are advised to consult the Special Announce- 
ment for each term. 


1. Introductory Course in Mechanical Engineering. Intend- 
ed to acquaint the student with the field of mechanical engineering. 
Lectures, bluebooks, and written assignments. Two one-hour periods 
a week. Must precede or accompany Mech. Eng. 1a. One hour credit. 
Each term. 


1a. Mechanism, Elementary course covering linkages, cams and 
followers, gear trains, wrapping connectors, and other mechanisms. 
Two two-hour periods per week. Prerequisites: Physics 45 and Draw- 
ing 2. Two hours credit. Each term. 
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2. Elements of Machine Design. The application of the 
theory of strength and rigidity to machine elements, and a study 
of the transmission of power by them. Three one-hour recitations 
per week. Prerequisites: Drawing 3, Mech. Eng. 1a, and Eng. Mech. 
2. Three hours credit. Each term. 


3. Heat Engines. Elementary thermodynamics, fuels and com- 
bustion, and the principles involved in the application of heat to the 
various forms of heat engines, including the steam boiler, the steam 
engine, the steam turbine, the internal-combustion engine, and plant 
auxiliaries. Lectures, recitations, problems. Required of all engineer- 
ing students. Prerequisites: Phys. 45 and 46, and Math. 53. Four 
hours credit. Each term. 


3a. Mechanical Engineering Laboratory. An elective course 
for students who are not required to take Mech. Eng. 7, intended 
to give an insight into methods of testing and to exemplify some 
of the principles of power engineering. Prerequisite: preceded or 
accompanied by Mech. Eng. 3. One hour credit. Each term. 


4. Hydraulic Machinery. General consideration of the theory, 
construction, and operation of the principal types of hydraulic ma- 
chinery. Lectures, problems, and written recitations. Prerequisite: 
preceded or accompanied by Eng. Mech. 4. Three hours credit. Each 
term. 


5. Thermodynamics. Principles of energy transformation in 
steam and internal-combustion engines, air compressors, and refrig- 
erating apparatus. Lectures, recitations. Prerequisite: Mech. Eng. 3. 
Three hours credit. Each term. 


6. Advanced Machine Design. Analysis, layout, and design of 
machines and machine parts. Two four-hour periods per week. 
Prerequisite: Mech. Eng. 2 Three hours credit. Each term. 


7. Mechanical Engineering Laboratory. First Course. Ele- 
mentary testing of a steam engine, steam turbine, oil engine, power 
pump, and steam boiler; the use and calibration of instruments, and 
the calculation and interpretation of results. Laboratory, computation, 
and a few reports; two periods of four and one-half hours each 
a week. Prerequisites: Eng. Mech. 1, preceded or accompanied by 
Mech. Eng. 3, and accompanied by Ch.-Met. Eng. 10. Two hours 
credit. Each term. 


8. Mechanical Engineering Laboratory. Second Course. Ex- 
perimental study of a steam turbine, Diesel engine, fan, steam 
injector, air compressor, refrigerating plant, Unaflow steam engine, 
centrifugal pump, and impulse water turbine. Laboratory, compu- 
tations, and a few reports; two periods of four and one-half hours 
each a week. Prerequisites: Mech. Eng. 7, and preceded or accom- 
panied by Mech. Eng. 5. Three hours credit. Each term. 
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9. Power Plants. A study of the engineering, operation, and 
economics of power plants. Lectures, recitations, and problems. Pre- 
requisite: Mech. Eng. 3. Open to senior and graduate students. 
Three hours credit. Each term. 


9a. Design of Power Plants. A study of the type, capacity, 
and arrangement of equipment to meet the requirements of a modern 
steam-power plant. The drafting-room work consists of a layout of 
a plant showing arrangement of principal equipment. Computations 
and drawing; two four-hour periods a week. Prerequisites: Mech. 
Eng. 9 and Eng. Mech. 4. Three hours credit. 


11. Steam-Generating Equipment. A study of commercial 
types of boilers, stokers, and superheaters; principles of boiler econ- 
omy and operation; combustion of fuels; theory of heat transference; 
purchase of coal by specifications; storage of coal; feed-water treat- 
ment; problems of design. Lectures, recitations, problems. Prerequi- 
site: Mech. Eng. 3. Three hours credit. 


lla. Design of Steam-Generating Equipment. This course 
covers the design of boilers of different types, including calculations 
and drawing of important details. Drawing problems; two four-hour 
periods a week. Prerequisite: Mech. Eng. 2. Not open to students 
below the senior year. Three hours credit. . 


13. Steam Turbines. A study in the application of the laws 
of thermodynamics, fluid flow, and kinetic effects to the steam tur- 
bine. Various types and forms of turbines, and different applications, 
including electric generation and marine propulsion, are considered - 
together with the general principles of governing. Lectures, recitations, 
problems. Prerequisite: Mech. Eng. 5. Three hours credit. 


14. Advanced Thermodynamics. A continuation of Mech. Eng. 
5 consisting of the application of principles to advanced problems 
in heat engines, air compressors, and refrigerating machines, together 
with lectures dealing with both engineering phases and the relation 
of the laws of thermodynamics to modern physical concepts of mat- 
ter and energy. Prerequisites: Mech. Eng. 5 and 8. Three hours 
credit. 


15. Internal-Combustion Engines. Theory of Otto and Die- 
sel engines; thermodynamics; fuel; combustion; carburetion; ignition ; 
injection; cooling; lubrication; starting ; performance; engine me- 
chanics; balancing and vibration. Discussions, problems. Must . be 
preceded by Eng. Mech. 3, and preceded or accompanied by Mech. 
Eng. 5. Three hours credit. Each term. 


15a. Design of Internal Combustion Engines. Calculations, 
design of important details, and layout drawings of a standard Diesel 
or Otto type internal-combustion engine. Drawing, problems; two 
four-hour periods a week. Prerequisites: Mech. Eng. 2, and preceded 
or accompanied by Mech. Eng. 15. Three hours credit. Each term. 
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16. Water Turbines. Covers the hydrodynamic theory of the 
operation of the various types of water turbines. Considerable atten- 
tion is given to the analysis of test data and the selection of turbines 
for various operating conditions. Lectures, recitations, problems. 
peste be preceded or accompanied by Mech. Eng. 4 Three hours 
credit. 


16a. Design of Water Turbines. Includes calculations and 
drawings for runners, guide vanes, draft tubes, etc., with special at- 
tention given to the layout of runners. Two four-hour periods a 
week. Prerequisite: Mech. Eng. 2. Three hours credit. 


17. Pumping Machinery. An advanced course covering the 
theory and operation of reciprocating and centrifugal pumps, the 
application of pumps to definite pumping problems, economic con- 
siderations, and graphical methods. Lectures, recitations, problems. 
Prerequisite: Mech. Eng. 4. Three hours credit. 


17a. Design of Pumping Machinery. Includes calculations 
and drawings for a centrifugal or reciprocating pump. Special atten- 
tion is given to the design of runners, casings, and valves. Two four- 
hour periods a week. Prerequisites: Mech. Eng. 2 and 4, and prefer- 
ably accompanied by Mech. Eng. 17. Three hours credit. 


18. Heating and Ventilation. A study of the theory, design, 
and construction of hot-air, direct- and indirect-steam, hot-water, 
and fan heating systems, air conditioning, and temperature control. 
Lectures, recitations. For architects only. Two hours credit. Spring 
term. 


19. Refrigeration and Air Conditioning. Theory, design, and 
construction of refrigerating and air-conditioning equipment; charac- 
teristics of various refrigerants; the application of refrigeration to 
cold storage, ice making, and air conditioning. Lectures, recitations, 
problems. Prerequisite: Mech. Eng. 5. Three hours credit. 


20. Materials Handling and Factory Transportation. A 
study of materials-handling equipment and its application in modern 
industrial plants. Considerable time is devoted to the eonomics in- 
volved in the use of mechanical-handling equipment and also to the 
effect on labor. Lectures, recitations, problems, reports, and plant 
inspection. Prerequisite: Mech. Eng. 2. Two hours credit. 


20a. Design of Hoisting and Conveying Machinery. Calcula- 
tions and layout work on hoists, cranes, and conveyors. Two four- 
hour periods a week. Prerequisite: Mech. Eng. 2. Not open to students 
below senior year. Three hours credit. Each term. 


21a. Design of Machine Tools. Layout and manufacturing 
drawings of a modern machine tool including a study of bearings, 
clutches, controls, etc.; computations for strength and rigidity of 
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parts; and the design of power transmission for speeds and feeds. 
Two four-hour periods a week. Prerequisite: Mech. Eng. 6. Three 
hours credit. 


22. Research in the Mechanical Laboratory. Opportunity 
for advanced experimental study along any line of work in which 
student may be specializing. Laboratory. Prerequisite: Mech. Eng. 
8. May be elected for two or three hours credit and continued a 
second term. 


23. Research in the Hydromechanical Laboratory. Opportu- 
nity for advanced experirhental study along any line of work in which 
student may be specializing. Laboratory. Prerequisite: Mech. Eng. 
4. May be elected for two or three hours credit and continued a 
second term. 


25. Heating and Ventilation. Theory, design, and installa- 
tion of hot-air, direct- and indirect-steam, hot-water, and fan heat- 
ing systems; central heating; air conditioning; and temperature con- 
trol. Lectures, recitations. Prerequisite: Mech. Eng. 3. Two hours 
credit. Fall term. 


25a. Design of Heating and Ventilating Systems. The stu- 
dent is given the usual data furnished the heating and ventilating 
engineer. He then makes a layout of piping, ducts, and auxiliary 
apparatus, with computations for the size of principal equipment. 
Two four-hour periods a week. Prerequisite: Mech. Eng. 3. Three 
hours credit. 


26. Air-Conditioning Laboratory. Opportunity for advanced 
experimental study in the field of air conditioning. Prerequisites: 
Mech. Eng. 8 and 25. Two or three hours credit. 


27. Studies in Natural Ventilation. Theory of air movement 
through buildings by wind and temperature difference. Deductions 
from test data at hand. Some experimental work of an illustrative 
nature, and possibly something of a research nature. Prerequisite: 
Mech. Eng. 8. Two hours credit. 


29. Automobile and Motor Trucks. Fundamental principles 
of construction, operation; application in current practice; engine 
cycle, details of construction, cooling, lubrication, carburetion, elec- 
trical systems, clutch, transmission, axle, differential, steering, springs, 
brakes; engine and car testing, performance curves, operations and 
control. Lectures, recitations, laboratory demonstrations. Not open 
to students below junior year. Three hours credit. Each term. 


30. Automobile and Truck Engines. The student selects the 
type of car or truck; makes expectancy curves for engine perform- 
ance; and computes the dimensions and sketches principal parts. 
Lectures, problems, drawing. Two four-hour periods a week. Pre- 
requisites: Mech. Eng. 6 and 29. Three hours credit. 
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30a. Design of Automobile and Motor-Truck Engines. 
Continuation of Mech. Eng. 30. Lectures, assembly drawing, and 
details. Two four-hour periods a week. Prerequisite: Mech. Eng. 30. 
Three hours credit. 


31. Design of Automobile and Motor-Truck Chassis. The 
student selects the type of engine for assumed conditions, then com- 
putes the dimensions and sketches the principal parts of the chassis. 
Lectures, problems, drawing. Prerequisites: Mech. Eng. 6 and 29. 
Three hours credit. 


31a. Design of Automobile and Motor-Truck Chassis. 
Continuation of Mech. Eng. 31. Lectures, assembly drawings, and 
details. Prerequisite: Mech. Eng. 31. Three hours credit. 


32. Automotive Laboratory. An experimental study of auto- 
mobile and aircraft engines, including horsepower, fuel economy, 
thermal efficiency, mechanical efficiency, heat balance, indicator cards, 
carburetion, compression ratio, electrical systems, and road tests for 
car performance. Laboratory and reports. Four or five hours each 
week. Prerequisites: Mech. Eng. 7 and 29 or 15. May be elected 
for three hours credit and continued a second term. Each term. 


33. Advanced Automobile Testing and Research. An op- 
portunity for advanced experimental and research work. Laboratory, 
reports. Prerequisite: Mech. Eng. 32. May be elected for three hours 
credit and continued a second term. 


34. Advanced Automobile Design and Research. Special 
problems in the design of some automobile or truck unit. Drawing. 
Prerequisites: Mech. Eng. 30 and 31. Credit and hours to be ar- 
ranged. 


35. Factory Management. Management problems and methods 
mvolved in the operation of manufacturing institutions including 
location, layout, equipment investment, motion study, time study, 
methods of wage payment, inspection, organization procedures, pro- 
duction control, material control, and budgets. Lectures, recitations, 
and problems. Not open to freshmen and sophomores. Three hours 
credit. Each term. 


36. Factory Management—Motion and Time Study. Atten- 
tion is devoted to operating methods, to work-center layout accord- 
ing to the laws of motion economy, and to time-study technique. 
Exercises in the laboratory and in a co-operating manufacturing plant 
constitute the work of the course. Prerequisite: Mech. Eng. 35. Three 
hours credit. Each term. 


37. Research in Internal-Combustion Engineering. Oppor- 
tunity for investigation of the theory, design, and construction of 
internal-combustion engines, and for laboratory research. Credit and 
hours to be arranged. 
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40. Factory Management—Field Work. The principles of 
production developed in Mech. Eng. 35 and 36 are in this course 
applied to specific problems in factory management. The course will 
consist of inspection trips to manufacturing plants, with problems 
and discussions based on these trips. Three hours credit. 


41. Automobile-Engineering Seminar. The student prepares 
one paper on current topics of the automobile industry and one 
covering an investigation of some special subject. Reading, prepara- 
tion of papers, and class discussions. One hour credit. Each term. 


42. Factory Management—Purchasing. The following topics 
are considered: inventory management, selection of sources, price 
analysis, standards and specifications, organization of a purchasing 
department, government regulations, buying policies, and economics 
of freight transportation. Lectures, recitations, and term report. 
Prerequisite: Mech. Eng. 35. Three hours credit. Fall term. 


60. Aircraft Power Plants. A study of the construction and 
operation of aircraft engines and their auxiliaries. A descriptive course 
including critical discussion of the reasons for the various types of 
construction now in service. Must be preceded or accompanied by 
Mech. Eng. 3. Three hours credit. Each term. 


61. Aircraft Power Plants—Experimental Tests. Experimen- 
tal study of aircraft engines, test apparatus, and methods, and the 
determination of their characteristic performance, including speed, 
timing, mixture ratios, compression ratio, and fuels. Prerequisites: 
Mech. Eng. 7 and 60. Three hours credit. Each term. 


62. Design of Aircraft Engines. A study of current practice; 
preliminary calculations for principal dimensions of an aircraft engine, 
determination of gas pressure and inertia forces and resultant bearing 
loads; sketches of principal parts. Lectures, drawing. Two three- 
hour periods a week. Must be preceded or accompanied by Mech. 
Eng. 15. Two hours credit. 


63. Design of Aircraft Engines. Continuation of Mech. Eng. 
62. Further design and sketching of parts, including proposed layout 
of accessories, followed by the complete layout of final design. Lec- 
tures, drawing. Two three-hour periods a week. Prerequisites: Mech. 
Eng. 2 and 62. Two hours credit. 


70. Diesel Power Plants. A descriptive course covering the 
construction and operation of Diesel engines for marine, stationary, 
and automotive purposes, together with their auxiliaries. Prerequisite: 
Mech. Eng. 3. Two hours credit. 


72. Design of Diesel Engines. A study of current practice; 
preliminary calculations for principal dimensions of a Diesel engine, 
determination of gas. pressure and inertia forces and resultant bearing 
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loads; sketches of principal parts. Lectures, drawing. Two three- 
hour periods a week. Must be preceded or accompanied by Mech. 
Eng. 15. Two hours credit. 


73. Design of Diesel Engines. Continuation of Mech. Eng. 
24. Further design and sketching of parts, including proposed layout 
of accessories, followed by the complete layout of final design. Lec- 
tures, drawing. Two three-hour periods a week. Prerequisites: Mech. 
Eng. 2 and 72. Two hours credit. 


80. Balancing, Critical Speeds, and Gyroscopic Action. 
Fundamental equations of dynamics. Static and dynamic balance. 
Balancing of rotating and reciprocating masses. Balancing machines. 
Vibrations and damping. Critical speeds. Gyroscopic torque and 
application of gyroscopic action. Lectures, recitations, and labora- 
tory demonstrations. Prerequisite: Eng. Mech. 3. Two hours credit. 


60. NAVAL ARCHITECTURE AND MARINE 
ENGINEERING 
Professor Bracc; Associate Professor Barer; Assistant Professor 
ADAMS. 


The work in this department has for its object the training of 
men in connection with the design and construction of ships, their 
propelling machinery, and auxiliaries. The curriculum is ultimately 
directed to the following two divisions: 


Waval Architecture, which embraces all questions relating to 
the design and construction of ship hulls, and includes such topics as 
form, strength, structural details, resistance, powering, stability, esti- 
mating, and the methods available for solving the general problem 
of preliminary and final ship design. 


Marine Engineering, which includes those subjects dealing more 
particularly with the design and construction of the various types of 
propelling machinery, such as steam-reciprocating, turbine, and oil 
engines; with boilers of different types; auxiliaries; propellers; and 
the general problem of heat transference. 

In addition to the above two fields of employment in the ship- 
building industry, graduates of this Department frequently become 
connected wth transportation companies in the operating division. 
Others have entered the Coast Guard Service or other governmental 
maritime agencies. Some prefer the small boat field, and specialize 
in the design, construction, and brokerage of both power and sail 
yachts. The courses offered in the Department are therefore designed 
to give a student a thorough training in the fundamental problems 
relating to the marine field, with certain of them open to elective 
work in any group which may give him a more specific training in 
the particular line of work he may wish to follow. 


The Department of Naval Architecture and Marine Engi- 
neering in planning its course of study has had in mind the fact that 
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the basic work is similar to that in mechanical engineering, with the 
slight differentiation largely in the fourth year. As a ship represents 
a floating power plant, fundamental courses in civil, electrical, and 
chemical engineering are also included. While recognizing the fact 
that, in the shipbuilding and shipping industry, men are eventually 
segregated into the above groups, it has been thought advisable to 
devote more time to the essentials of the subject, rather than to undue 
specialization in any one, and to give the student as broad a back- 
ground as possible. If, however, further specialization is desired, it is 
recommended that the student return for a fifth year and enter the 
Graduate School. Facilities for research work are provided in the 
Naval Tank, or Experimental Model Basin, which is unique in this 
institution. 

The Department is in constant touch with all the shipbuilding 
and shipping establishments, not only in this district, but through- 
out the country, so as to aid its graduates in obtaining positions in 
the various lines mentioned above. 


Naval Tank. On the first floor of the West Engineering Build- 
ing the east wing contains the Experimental Model Basin. This tank 
is 300 feet long and 22 feet wide, with a depth of water of 10 feet. 
At the south end is a model room and workshop for the purpose of 
making models of vessels. 

The models used in the tank for testing purposes are from 8 to 
12 feet, and are made of wood. The tank is spanned by a traveling 
tow car which is driven by an electric motor and can be run at any 
required speed. Upon this truck are mounted the dynamometers for 
measuring the resistance of the models of various forms over a range 
of speeds. A false steel bottom, 140 feet in length, is hung on threaded 
bronze rods, allowing adjustment at any desired depth below the 
water surface, in order to simulate shallow water conditions for testing 
purposes. 

Equipment is available for studies relating to ship resistance, 
shallow-water effects, streamline flow, wave profiles, wake, and rolling. 


Advice to Students of other colleges and universities, with re- 
gard to planning their courses before coming to the University, is to 
be found in section 7. 


Military and Naval Science.— The attention of prospective stu- 
dents in naval architecture and marine engineering is called to the 
Reserve Officers’ Training Corps. Those who consider taking mili- 
tary science or naval science are urged to enroll at the beginning 
of their course. For further details see sections 46 and 49. 


CURRICULUM IN NAVAL ARCHITECTURE AND MARINE 

ENGINEERING AND REQUIREMENTS FOR GRADUATION 

Candidates for the degree of Bachelor of Science in Engineering 
(Naval Architecture and Marine Engineering) are required to com-~ 
plete the curriculum detailed below. For the definition of an hour 
of credit see section 33. 


a) 


b) 


c) 
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Preparatory Courses Hours 
English 1, 2, 3, and a course from Group II .............. 8 
English, junior-senior, a course from Group III .......... 2 
IO MLeChiniCa ts I ICCEIVES. 4.1.5. U.st.u% 5 shee oa caleyd 6c wets ae 6 
MLSE ee Lee SO8O4 ee ce a Mie ae Co OR eter 16 
ESM SAT rot ee elite Sele tee es Pe ee ae Bae 10 
EriCEYINME SS ree eB Ate. cals oahe te ee ee  . eee 5 
PIE ORICR eS oot ee eee one Mee oe eee ae Te ee 8 
Netzeproceznand Chem: Eng: 4% fe SOPs ora ee eee 5 
POUNCE Ft. 4 Ure es se TUE? SRS! COR Rea eee ee 6 

ENE ig stn Bi wr i as lie i BAA ee eta gal acre e atk kh Penk it a, 66 
Secondary and Technical Courses 
Surveying 4,_Use of Instruments, ¢. 2.52 A... .e.bs oe oe 2 
PRI YL CCHS Ol SesLACICS ) ont ihs tcc Schcha n'a 'e \oTaPe iets «din eet a eloty ewe eke 3 
Eng. Mech. 2, Strength and Elasticity of Materials ...... 4 
Eng. Mech. 2a, Laboratory—Strength of Materials ...... 1 
RS VEC aro IO VMATIIICS 4 sete wing Cadmcje soane « SRL al oe es on 
Eng. Mech. 15, Theory of Structures in Ship Design .... 3 
Diecne Mane w 1 s.  Meeh anism: ., ics... <)<0 apa avcdieatnilads SUM ¥) 
Mech. Eng. 2, Elements of Machine Design ............. 3 
DICE ees one LLCO CBE IBIMOS. 050) 0% jose rShaie dye clafanta pul eial? © vty os 4 
Mech. Eng. 7, Mechanical Laboratory .................. 2 
Elec. Eng. 2a, Electric Apparatus and Circuits .......... 4 
iia Me ues LNCOTYsOUMotIUCtlITeS fio. eens esse vee ena ee 3 
Nave Arce lee Introduction to‘Practice. . ...02 sev... 0. 2 
Nav oArch=12,, FormszGalculations—t.. ......05..6 0.2 ake 3 
NavinArch: -4t Marine; Machinery «...... i. o..nleticdess 3 
Nav. Arch. 51, Resistance; Power; Propellers ........... 3 

ULE h eet oe ar RR AIR OT one Sy! 5 doa. we diet oe Bmlgre Oo, SR 45 
Group Options 

Group A—Naval Architecture 
(For those principally interested in ship design and 
hull construction) 

Eng.- Mech? 4.-Fluid’ Mechanics .32..0:2:..222027 0 207%). 3 
Navas Arch: to, rotm Calculations—Ii vo. yo. 625 es es. es 3 
Naw Arche. Po trctural = Design 4 6 Sony oa: pons Stelactsar ee 3 
iD NTC Acie) Silty OSC ToL cay occ his oes cw! heads ee ve 3 
IAC teh Se MOE) wLOSISTS aL TR Red gs ahs, ve ote sep aen Sate tie tate 3 
Nav.. Arch. 33, Contracts and-Specifications .............% 1 
Nav uArch. 94); Costsesuimating 2 ..<.5 5, Ne vacrien sum. sched 1 
Nav, Arch. 52 a.Naval Slank<* 08s 2 occs.tcas oa Meee dee were 2 
PEGet PACCHIVESa tort, See. Da ete, TRIN LSS SFE ae 10 

LOCA. 4. erate. iow in. Sect beity ayy Soe» oly cree! MB IEE Malis eG 29 
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Group B—Marine Engineering 


(For those who wish to specialize in the design of 
propelling and other ship machinery) 


Hours 
Mech. Eng. 4, Hydraulic Machinery’ .. >. ..7 45 «eee 3 
Mech. Eng. 5, Thermodynamics <.+..;...2.... see 3 
Mech. Eng. 8, Mechanical Laboratory —:......2 4 aaeaeee 3 
Mech:- Eng: 13, Steam <Turbines =. .7.82 >. 4. <p e e 3 
Mech. Eng. 15, Gas«Engines: ...; 2.2.2. #54 oslo? fae 3 
Mech. Eng. 9a, Design of Power Plants 
or Nav. Arch. 42, Marine Boiler Drawing and Design 3 
or Nav. Arch. 43, Marine Engine Drawing and Design 
Free Electives? .\) ifs oP ak Fe oe ie 11 
Total gy %... acta ws st teas Ce nae ne a 29 
Summary: 
Preparatory .Course$s%....«... 2. Seeman eee 66 
secondary and: ‘Technical. Courses &. 2.9202 5, sae eee 45 
Group Options. 2 o.,.¢ asa «ic 9 dlew-eheeniee teenies aye) on 29 
Potaly ci nsciaee «en's df Se oR ee ae 140 
PROGRAM 
FIRST TERM SECOND TERM 
COURSES HOURS COURSES HOURS 
Math. 13 (Alg. and Math. 14 (PI. and Sol. 

Anal; Geom.)*i). 2. =. 4 Anal: Geom.) “0273 4 
*English ol ape. waar ao. 3 *English 32 = 3) is... eee 1 
Drawingiet 57. 26 6 eee 3 *Enelish 3-2 =.) 5 eee 2 
{Chem. 5E Drawing’ 2.7, 22... eee 3 

or Ch.-Met. Eng. 1 tCh.-Met. Eng. 1 

and Metal Proc. 2 ..<.— 5 and Metal Proc. 2 
Assembly varsiau ace settee 0 or. Chem: 5E. .., eee 5 
Physicals dn) ee 0 Assembly —2 4. 23 eee 0 

or (Mil. Science) ..... (1) +Physieals Ed: %,. tages cee 0 

eibiecese sale or (Mil. Science) ..... (1) 
15 or (16) a 
15 or (16) 


* If modern language is elected, it may be classified here and the English 
postponed. See section 34 
f See note, section 39. 


~ Physical education two or three times a week throughout the year (with- 
out credit in hours) is required of all first-year students, unless military or naval 
science (one hour’s credit each term) is elected as a substitute. Enrollment in 
military or naval science is for a period of four terms. 
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THIRD TERM 


COURSES HOURS 
Math. 53 (Calculus I) ..... 4 
PN VSICS Ae eo. ese. oa S 
Dota wilted ens os, oe 2 
English (Group II) ....... 2 
ReeeOtecil ok 3. eee 3 
Crilmocience )o 7.4. 2.5 0k. (1) 
16 or (17) 
FIFTH TERM 
Na emATCD: Pla el 2 
Mech iting: 3.8). .505..5.. 4 
feng Mech. 15. 2 gash. 5’. R) 
MUICCMLME S20. .e Ses. 4 
ICICCEIVE Ns een e's re tn os a 3 
1 


SEVENTH TERM 
GroupA GroupB 
Nav. Arch: 21... 3 
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FOURTH TERM 
COURSES HOURS 
Math.254 -(Caleulusslljer oe «4 
Physicst4G 72 eee eee =) 
Engs Mech 4 210 ee eer 4 
Engi Mech sae ca. eee 1 
MechsEnew lam es ie 
(Mils Science) 4023 see (1) 
16 or (17) 


SIXTH TERM 

GroupA GroupB 

Nav. Arche? 23 3 
INaverATCh S13 ease 
Mechz Eng: 753.492 2 
Civil Eng. 2 3 3 
Mechs Eng) 2722-23 3 
Mech, Eng: 5*<, 3 
*Elective 2 
16 


EIGHTH TERM 
GroupA GroupB 


Wav. vArCh 4 Gores 3 
Nav. Arch. 31 .. 3 
Mech. Eng. 15 

OfelSe sha ee 3 
Economics 54 .. 3 3 
English 

(Group III) . 2 2 
Nav. Archie52 7:- 2 
* lective «2... 024. 3 5 

16 16 


NINTH TERM 


oe 


Group A GroupB 


Surveying 4 .... 2 2 
Eng. Mech. 4 .. 3 
Mech. Eng. 4 .. 3 
Eng. Mech. 3 ... 3 3 
Economics 53... 3 3 
Mech. Eng. 8° ;. 3 
Fitiective |e. 5... 2 2 
16 16 
Nav. Arch. 51 .. 
Nase Arch 32-4 
+Design Course . 
Mech. Eng. 13 
cy] eel SSS 
ING PoAECH. 60 es 
Nav. Arch. 34 .. 
MEACCLIVES «2+ aie’ 


3 3 
3 
3 
© 
1 
1 
Be sO 5 
14 14 


* Total-:electives are to be made up of 6 hours’ nontechnical and the balance 
free electives, except for those taking military science, where the 4 hours in this 
department are deducted from the required nontechnical electives. 

+ Design course for Group B. May take Mech. Eng. 9a or Nav. Arch. 42 or 


Nav. Arch. 43, for 3 hours. 
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PROGRAM FOR NAVAL R.O.T.C. STUDENTS 


FIRST TERM 

COURSES 
Math. 13 (Alg. and 
Anal. Geom.) 
*English 1 


Drawing: 1 ance chicas 


*Chem. 5E 
or Ch.-Met. Eng. 1 
and Metal Proc. 2 


ASsem DIY. naivety opiate. 5" 
INGV. sO CIENCE 1 mi, os 


THIRD TERM 


Math. 53 (Calculus I) .... 


Physics 45 


FIFTH TERM 


NavicArchat 4.25 ae 
BlecMEng-s20 vcioes vat 
Mech -Enge3 .55..56. se 
Eng viech 15 <4 ee 
Nav. Science 4la ...... 
Nav. Science 61 (Nav.) 


SEVENTH TERM 


eoeereee 


2.0 e116 Chel w lee Ja) oye 


DTA WINe Stee. ke seer eee 
English (Group II) .... 
Eng: Mechs iit. oe 
Nav. Science31<v aie... 


HOURS 


Group A Group B 


Mech. Eng. la .. 2 
Mech.’ Eng? 2737. 3 3 
Mech. Eng. 4 .... 
Mech. Eng. 8 .... 
Eng. Mech. 4 .... 


3 
Economics 53 3 
Nav. Science 51a. 2 
NaVer ATi ake sueee ones 


16 


2 
3 
3 
3 


3 
2 


16 


* Tf modern language is elected, 


postponed. See section 34. 
f See note, section 39, 


SECOND TERM 
COURSES 


Math. 14 (PI. and Sol. 
Anal.. Geom.) = . 2.6% 


*English 2 
*English 3 
Drawing 2 
tCh.-Met. Eng. 1 
and Metal Proc. 2 


or Chem. 5E. > Se 
Assembly. -..)... 555 sseeee 
Nav: Science 22°..-..0e8 


FOURTH TERM 


Math. 54 (Calculus II) 


Physics 46 


SIXTH TERM 


Nav. Arch. 12 .. 


Nav. Arch..13 2. 3 
Civil. Eng: 20) 2a 
Eng. Mech. 2a .. 1 
Mech. Eng. 5 .... 

Mech. Eng. 7 .... 2 


Nav. Science 42a . 2 
Nav. Science 62 


(NaV> 22 eee 2 
16 
EIGHTH TERM 
Nav. Arch. 31 
NavscArch, 241) 53.53 
Mech. Eng. 13 

or Mech. Eng. 

Taito Ve cea ten 
Economics 54 ... 3 
Eng. Mech. 3 .... 3 
Nav. Science 52 .. 2 
Nav. Science 52a . 2 


eo © © © 6) sim 6 sists 
2 6 @ 6 © we fe o owe 


Eng. Mech. 2 -:) 2 eee 
Nav. Science.32 25 0.aee 
Nav. Science 60 (Nav.) . 


ar iee | 


ae 


Group A Group B 
ie 3 


DD WH & W 


Group A Group B 
pa 


3 


DMD W WW 


16 


it may be classified here and the English 
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NINTH TERM 
Hours 
Group A Group B 
Nav. Arch. 32... 3 
Nav. Arch. 33.. 
Nav. Arch. 34.. 
NaveeArcha 512. 
Nav sATch #524 
*Design Course .. 
Mech. Eng. 15 or 
Mech. Eng. 13 z) 
English (Group 
PETA? PER Bee. 2 
Surveying 42 Ps 72 


NWR Re 
Ww 


_ 
WwW BDO bd 


Advanced Course Cruise-—No departmental credit. 


COURSES IN NAVAL ARCHITECTURE AND MARINE 
ENGINEERING 


Group 10 


11. Introduction to Practice. An introductory course describ- 
ing types of ships, nomenclature, methods and materials of construc- 
tion, shipyard practice, and drawing-room details. The lines of a 
small vessel are faired, and drawings prepared of simple ship struc- 
tures. Details of shell expansion and other mold loft work are 
discussed. Lectures, recitations, and drawing room. Prerequisites: 
Draw. 1 and 2. Two hours credit. Each term. 


12. Form Calculations—I. This course takes up the study of 
methods of determining areas, volumes, centers of buoyancy, dis- 
placement and wetted surface; the use of hydrostatic curves; trim; 
initial and statical stability; stability in damaged condition; and 
watertight subdivision. Lectures and recitations. Prerequisites: Nav. 
Arch. 11, Math. 54, and Eng. Mech. 1. Three hours credit. Each 
term. 


13. Form Calculations—II. In this course the student prepares 
a body plan from given offsets and makes the necessary calculations 
for the preparation of hydrostatic, launching, and flooding curves. 
Drawing room. Preceded or accompanied by Nav. Arch. 12. Three 
hours credit. Each term. 


Group 20 


21. Structural Design. Comprises a discussion and practice in 
the design of the ship’s principal structure and fastenings to meet 


* Design course for Group B. May take Mech. Eng. 9a or Nav. Arch. 42 
or Nav. Arch. 43, for 3 hours. 
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the general and local strength requirements. A thorough study is 
made of the application of the Classification Societies’ rules to fram- 
ing, connections, shell, decks, bulkheads, welding, riveting, and testing. 
Lectures, recitations, and drawing room. Prerequisites: Eng. Mech. 
2 and Nav. Arch. 12. Preceded or accompanied by Nav. Arch. 13, 
Eng. Mech. 15, and Civ. Eng. 2. Three hours credit. Each term. 


Group 30 


31. Ship Design—I. Includes a review of statical stability and 
continues with the dynamical stability of ships. Discussions follow 
concerning rolling, pitching, and seagoing qualities of ships; rudders, 
turning and maneuvering; freeboard; tonnage; grounding and deflec- 
tions. The latter part of the course is devoted to estimates and 
calculations involved in the preliminary design of ships. Lectures and 
recitations. Prerequisites: Nav. Arch. 13 and 21. Three hours credit. 
Spring term 1943 and alternate terms thereafter. 


32. Ship Design—II. In this course the student is given the 
owner’s general requirements and prepares a complete design of a 
suitable ship, including form, power, and strength calculations; mid- 
ship section, lines, profiles, and arrangement plans. Drawing room. 
Prerequisites: Nav. Arch. 21 and 31. Three hours credit. Each term. 


33. Contracts and Specifications. Covers a discussion of the 
principal features of ship specifications and contracts. Lectures and 
recitations. One hour credit. First half of the fall term 1942 and 
alternate terms thereafter. 


34. Cost Estimating. Includes methods and practice of esti- 
mating costs of repair work and new construction. Lectures and 
recitations. One hour credit. Second half of the fall term 1942 and 
alternate terms thereafter. 


35. Advanced Ship Drawing and Design. Credit to be ar- 
ranged. 


Group 40 


41. Marine Machinery. Familiarizes the student with the dif- 
ferent types of machinery used for propelling vessels. A complete 
study is made of the principles of heat transference with attention to 
the steam consumption of reciprocating engines and turbines, and of 
the capacity of different types of boilers to supply steam for their 
needs. The use of coal, pulverized coal, and fuel oil in connection 
with boilers is studied, and also the use of oil in internal-combustion 
engines. A brief study is made also of condensers and air pumps. 
Lectures, recitations. Prerequisites: Mech. Eng. 3 and Eng. Mech. 1. 
Three hours credit. Spring term 1943 and alternate terms thereafter. 


42. Marine Boiler Drawing and Design. In this course a 
Scotch marine boiler of general type is designed. Drawing room. 
Three hours credit. Each term. 
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43. Marine Engine Drawing and Design. The complete gen- 
eral plans of a triple- or quadruple-expansion engine are prepared, 
together with all calculations for the same. Drawing room. Three 
hours credit. Each term. 


44. Advanced Machinery Drawing and Design. Credit to be 
arranged. 


45. Advanced Reading and Seminar in Marine Engineering. 
Credit to be arranged. 


Group 50 


51. Resistance; Power; Propellers. In this course all items 
affecting the resistance and propulsion of various ships’ forms, investi- 
gation of the theory and practice involved in the design of propellers, 
and methods of conducting trial trips, etc., are discussed. Lectures 
and recitations. Prerequisite: Nav. Arch. 12. Three hours credit. 
Fall term 1942 and alternate terms thereafter. 


52. Naval Tank. The theory of model testing, with particular 
attention to surface vessels is discussed, and the student familiarized 
with the methods of estimating speed, power, and revolutions. A 
model is towed in the tank, and resistance, trim, wake, and other 
data worked up. Lectures, drawing room, and laboratory. Prerequi- 
sites: Eng. Mech. 4. Preceded or accompanied by Nav. Arch. 31. 
Two hours credit. Each term. 


53. Research in Naval Tank. Credit to be arranged. 


54. Advanced Reading and Seminar in Naval Architecture. 
Credit to be arranged. 


55. Piloting and Celonavigation. Given in Detroit one eve- 
ning per week as part of the Extension Service. Two hours credit. 
(Nontechnical elective.) 


61. PHYSICS 


Professors BARKER, COLBY, SMITH, SAWYER, GOUDSMIT, DENNISON, 
Linpsay, DUFFENDACK, CorK, and UHLENBECK; Associate Pro- 
fessors MEYER, RicH, SLEATOR, LAPORTE, FIRESTONE, and CRANE. 


The Department of Physics offers instruction in general physics 
and also in a number of special fields. It is well equipped with 
apparatus for lecture demonstrations, for laboratory experiments, 
and for a great variety of research investigations. The classes in 
general physics are held in the West Physics Building, which con- 
tains classrooms, laboratories, two lecture rooms, and the instrument 
shop. Advanced work and research are carried on in the Harrison 
M. Randall Laboratory of Physics, which also houses the depart- 
mental library and offices. Several research laboratories in this build- 
ing are devoted to investigations of industrial problems directed by 
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members of the staff in collaboration with the Department of Engi- 
neering Research. 

The introductory courses (45 and 46) consisting of three recita- 
tions, two demonstration lectures, and a two-hour laboratory period 
each week for two terms, provide a thorough training in the funda- 
mental principles of mechanics, heat, sound, light, and electricity. 
They are required of all engineering students. Physics 45 is a prereq- 
uisite for all other courses in the Department, and Physics 46 for 
all subsequent courses except Physics 130. 


CURRICULUM IN PHYSICS 


The inclusion of a degree in physics, among other degrees of- 
fered by this college, has its justification in the rapid introduction of 
the findings of physics and the methods of physical research into 
industry. The demand for physicists far exceeds the supply, and is 
continually increasing. Any one finding the subject attractive may 
become an industrial physicist, confident that his profession is one of 
great usefulness and ever-expanding possibilities. 

The schedule of courses leading to the degree of Bachelor of 
Science in Engineering (Physics) is given below. The Department 
will be glad to consult with any interested student, both as to the 
possibilities of this profession and the particular work best suited to 
the individual. 

Since this curriculum leads to fields other than engineering it is 
not listed for accrediting with the Engineers’ Council for Professional 
Development. 

Candidates for the degree of Bachelor of Science in Engineering 
(Physics) are required to complete the following curriculum. For 
the definition of an hour of credit see section 33. 


a) Preparatory Courses Hours 
English 1,2, 3,'Group) I,:GroupyIH1 2. 328 aA 10 
Modern Language (preferably German or French) ....... 8 
Mathematics 13, 14, 53, 54, 57 ........ 4-94 0oee a 18 
Physics 45,46, 147, 165, 196. ......... ..e<cs Gules 2 20 
Chemistry 51, 21K, 1888 3125. G.. 2... 13 
Drawing 25 pices a die sn a pole cimsal tanith gs ga eee 3 
Ch.-Met. Eng, 1 and Metal Proc. 2... 0.4. +0 sae a 

Toba oye vice ag sisi ceia nie weasel eae 77 

b) Secondary and Technical Courses 
Eng. Mech.:1; Statics7. ...0 15 eet a. ee 3 
Eng. Mech. .2; Strength and Elasticity 2)..0.4. .:e.3. ae 4 
Elec. Eng. 2, Direct Current Apparatus and Circuits ..... 4 
Elec. Eng. 3, Alternating Current Circuits .............. “ 

Totalew.d.o2ks ee. AS. 26. a eee 15 


* Students in this curriculum may elect Chem. 188 without having had 
Chem. 21E. 
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c) Options and Electives Hours 
MerOMs nein Vsiceet ol, ses): Se ee ee ee eet 13 
prone mae hemistry i o.)20 ey oe ans 2G a 3 
Seuoncsineviathematics.., owe orn ee Cee eit, eae ieee 3 
MMOs Nominee ee Ce ee eee 10 
Electives from Economics, Geography, History, 

Philosophy, Political Science, Sociology ............. 6 
PEC OMENCRLIV ESB tl ecg act an ans ak hee Ly. Fnac mime Oa ie 
BUC Get Wiietee Pers ant ARE ke Bates oa. 4. 3-7. Dieteny he tage RR 48 

Summary: 

PML CPIATACO TNau  OUTSES Bigass oie pies RE. ht tah Laat on oars eae oe ie 
peconaaryeand, L echnical Courses :...50% 5 mei ede atin 15 
PO CIOTSEANC-TEGICCLIVES © nhc, Atty w: clescco Se 1s Bue Rasen weeny Ee piesione 48 

PO LALMPU rh tipeMend tt AC lal. Alc ASCO alta. 7 Cae es « BA te 140 


COURSES IN PHYSICS 


45. Mechanics, Sound, and Heat. Two lectures, three reci- 
tations, and one two-hour laboratory period each week. Prerequisites: 
one vear of high-school physics or college chemistry; trigonometry is 
essential, and calculus should be elected simultaneously with physics. 
Five hours credit. Each term. 


46. Electricity and Light. A continuation of Phys. 45 which 
must precede it. Two lectures, three recitations, and one two-hour 
laboratory period a week. Five hours credit. Each term. 


105. Modern Physics. A discussion of fundamental experiments 
on the nature of light, electricity, and matter. Prerequisite: Phys. 
46. Two hours credit. Fall term. 


130. Architectural Acoustics. Practical control of reverbera- 
tion, sound transmission through walls, and vibration insulation, as 
applied to the acoustics of buildings. Primarily for architects. Pre- 
requisite: Phys. 45. One hour credit. Spring term. 


147. Electrical Measurements. Methods of measuring current, 
resistance, electromotive force, capacitance, inductance, and hysteresis 
of iron, and the calibration of the instruments employed. This course 
is in the curriculum in electrical engineering. Must be preceded or 
accompanied by Elec. Eng. 3. Two lectures and one four-hour labor- 
atory period a week. Four hours credit. Spring term. 


154. Electrical Measurements. Alternating and transient cur- 
rents. Measurement of inductance and capacitance by audio-fre- 
quency currents and vacuum-tube amplifiers. Alternating-current 
bridge circuits. Hysteresis curves. Prerequisite: Phys. 145 or 147. 
Four hours credit. Fall term. 
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165. Electron Tubes. The characteristics of electron tubes and 
their functions as detectors, amplifiers, and generators. Three hours 
credit. Fall term. 


166. High-Frequency Electrical Measurements. A laboratory 
course dealing with radio-frequency problems. Prerequisite: Phys. 
165. Two hours credit. Spring term. 


171. Mechanics of Solids. Statics and dynamics; the equa- 
tions of d’Alembert, Poisson, Laplace, and Lagrange. Three hours 
credit. Fall term. 


172. Mechanics of Fluids. Statics and elementary dynamics. 
Center of pressure, stability, viscosity, capillarity, and the equations 
of motion of a fluid. Prerequisite: Phys. 171 or equivalent. Two 
hours credit. Spring term. 


175. Sound. Mathematical study of waves and of vibrating 
mechanical systems using complex numbers. Two hours credit. Fall 
term. 


176. Laboratory Work in Sound. Use of vacuum-tube oscil- 
lators and amplifiers in the measurement of sound intensity and the 
calibration of acoustical instruments. Must be preceded by Phys. 175, 
and it is recommended that Phys. 165 (electron tubes) be taken 
before Phys. 176. Two hours credit. Spring term. 


181. Heat. Thermal expansion, specific heats, change of state 
and van der Waals’ equation; elementary kinetic theory, and the 
absolute scale of temperature. Two hours credit. Spring term. 


183. Laboratory Work in Heat. To follow or accompany 
Phys. 181. Use of modern methods and instruments for the measure- 
ment of thermal quantities. Two hours credit. Spring term. 


186. Light. Theory of interference, diffraction, polarization, 
double refraction, etc. Two hours credit. Fall term. 


188. Laboratory Work in Light. To accompany or follow 
Phys. 186. Experiments on interference, diffraction, polarization, 
double refraction, and the fundamental properties in light. Two 
hours credit. Fall term. 


190. X-Rays. The emission, absorption, refraction, and diffrac- 
tion of x-rays, with special emphasis on the interpretation of spec- 
troscopic results. Three hours credit. Spring term. 


191. Introduction to Theoretical Physics. A survey of the 
procedures employed in the mathematical formulation and solution 
of problems in theoretical physics. Recommended as a preparation 
for the courses numbered 205 and above. Two hours credit. Spring 
term. 
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196. Atomic and Molecular Structure. A review of recent de- 
velopments, based on fundamental experiments. This includes the 
determination and description of characteristic energy levels, and the 
classification of electrons. Three hours credit. Spring term. 


197. Nuclear Physics. Natural radioactivity; nuclear physics 
apparatus and methods of nuclear physics. Artificial transmutations 
and cosmic rays. Prerequisite: Phys. 105 or 196. Two hours credit. 
Spring term. 


199. Nuclear Physics Laboratory. The properties of alpha, 
beta, and gamma rays; the half-life periods and chemical properties of 
radio-active materials.-To be preceded or accompanied by Phys. 197. 
One hour credit. Spring term. 


203, 204. Molecular Physics. Introduction to the theories of 
matter and radiation. Intended primarily for students in chemical 
engineering. Phys. 203 is a prerequisite for 204. Three hours credit 
each. Fall term, Phys. 203; spring term, Phys. 204. 


205, 206. Electricity and Magnetism. A fundamental treat- 
ment of electromagnetic theory. Maxwell’s equations and the radia- 
tion from a Hertzian oscillator. The connection with the special 
relativity theory. Prerequisite: Phys..154 or 147. Three hours credit 
each. Summer term, Phys. 205; fall term, Phys. 206. 


207, 208. Theoretical Mechanics. The Lagrange equations of 
motion, the principle of least action, Hamilton’s principle, the Ham- 
ilton-Jacobi equation, Poisson brackets. Prerequisite: an adequate 
knowledge of differential equations. Phys, 207 is a prerequisite for 
Phys. 208. An introductory course in mechanics is desirable. Three 
hours credit each. Fall term, Phys. 207; spring term, Phys. 208. 


209. Thermodynamics. -The two laws and their foundation. 
Gas equilibria and dilute solutions. The phase rule of Gibbs. Theory 
of binary mixtures. Prerequisite: Phys. 181. Three hours credit. To 
be offered in the summer of 1943. 


210. The Kinetic Theory of Matter. The kinetic and statisti- 
cal methods of Boltzmann, and the explanation of the second law. 
Extension to the quantum theory. Nonideal gases and the theory of 
the solid body. The theory of radiation. Fluctuation phenomena. 
Prerequisite: Phys. 209. Three hours credit. Fall term. 


211, 212. Quantum Theory and Atomic Structure. The quan- 
tization of multiple periodic systems with applications to atomic 
spectra (optical and x-ray) and molecular spectra. Heisenberg’s uncer- 
tainty principle, matrix mechanics, de Broglie waves and the Schrod- 
inger wave equation. Prerequisite: Phys. 196. Phys. 211 is a prereq- 
uisite for Phys. 212. Three hours credit each. Fall term, Phys. 211; 
spring term, Phys. 212. 
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[213, 214. Introduction to Theoretical Physics. The partial 
differential equations of mathematical physics. Three hours credit 
each. Omitted in 1942-43. ] 


215, 216. Special Problems. Qualified graduate students who 
desire to obtain research experience in work supervised by members 
of the staff may, upon consultation, elect these courses. Hours and 
credit to be arranged. Fall term, Phys. 215; spring term, Phys. 216. 


[238. Nuclear Theory. Forces between elementary particles; 
nuclear statistics. Scattering and capture problems. Nuclear models. 
Prerequisites: Phys. 211, and 197 or its equivalent. Three hours 
credit. Omitted in 1942-43. ] 


265. Conduction of Electricity Through Gases. Theory of 
conduction; the electric spark, glow discharge, and electric arc; origin 
of spectra; energy levels in line and band spectra. Three hours credit. 
Fall term. 


Part IV 
COMBINED CURRICULA 


Since these curricula lead to fields other than engineering they 
are not listed for accrediting with the Engineers’ Council for Profes- 
sional Development. 


62. ENGINEERING-BUSINESS ADMINISTRATION 
COMBINED CURRICULUM 


The College of Engineering and the School of Business Adminis- 
tration offer a combined course to meet the needs of those students 
who desire dual preparation in the fields of engineering and business 
administration. Such preparation seems appropriate because of the 
complicated economic organization of today and the close practical 
relationship between business activities and technology. More spe- 
cifically, such a combination is desirable for those who look forward 
to engaging in contracting, factory management, industrial person- 
nel management, the marketing of industrial equipment, the manage- 
ment of public utilities, or other businesses in which the scientific and 
technical aspects are prominent. 

The combined course covers the general training in engineering 
essential for this purpose, together with a complete and well-rounded 
training in business administration. The course in business admin- 
istration comprises four terms, and ordinarily a bachelor’s degree is 
required for admission to it. Under the combined curriculum, how- 
ever, a student is registered in the School of Business Administration 
after the completion of the six- or seven-term prescribed curriculum 
in the Engineering College, with a minimum average grade of 2.5. 
Upon the satisfactory completion of the second term of the business 
administration curriculum, the student will be recommended for the 
degree of Bachelor of Science in Engineering (Business Administra- 
tion). Upon the satisfactory completion of the fourth term in the 
business administration program, the degree of Master of Business 
Administration will be granted. 

The following schedule for the work in the College of Engineering 
has been approved by the two faculties as the general requirement 
for the Engineering-Business Administration combined course. 

Substitutions may be made by students subject to approval by 
the Committee on Combined Courses. For the definition of an hour 
of credit see section 33, and-for the grading system see section 24. 


CURRICULUM IN ENGINEERING-BUSINESS ADMINISTRATION 


a) Preparatory Courses Hours 
Bnelsh l.2)°3,; and ,a course irom: Groapall’ neces ae. 8 
English, junior-senior, a course from Group III ......... 2 
Hila isch 4953, FSA etna SMe ws rhe ody Bites 16 


Phy sicst4 5) AG Bier ey oe oo os Se AGG OL Natt Pe 10 
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Hours 
Chemistry. 5.0 iscacs sso. s, oie Boone pteclttt'c in bee pi Sse a 5 
Drawing ‘I,. 25:3: ha tee ok tees ep ee oo ee ae 8 
Metal Proc.:2-and “Ch.-Met. Eng,-1- ? 405 22k eee eee 5 
Total 2 icine Ph Pa a ae ee 54 
b) Secondary Courses 

" Eng, Mech. 1; StaticSo.2. 'ac.s «inne peek KS 
Eng. Mech. 2, Strength and Elasticity .................. 4 
Mech. \Eng:. 3, 5Heatt Engines 2.9/2. ee . 4 
Economics 53, 54, General Economics ;...'.... + <2). aceqe eee 6 
Eeonomics “71, 72, Accounting 0.x 5ic-tace shauna epee 6 
‘Botals scones chs ooo ae On. ceca ee ee 23 


c) Selected Electives 
The student shall elect one of the following optional groups: 
Chemical and Metallurgical Option—Chem. 21E, 53, 170, Ch.- 
Met. Eng. 2, 11, 17, 25, E.E. 2a; (students in metallurgical 
engineering will substitute Ch.-Met. Eng. 28 for Ch.-Met. 
Eng. 25.) 
Civil Option—C.E. 2c, 3, 5a, 10, 30, 42c, Surv. 1, E.M. 2a, 
E.M. 3, 4, E.E. 2a 
Electrical Option—E.E. 2, 3, 4, 17, E.M. 2a, 3, 4, C.E. 2 
Mechanical Option—-M.E. 1, 2, 5, 7, C.E. 2, E.M. 2a, 3, 4, E.E. 
2a, M.P. 4 
d) The balance of the 34 hours shall be selected from: 
Economics, Engineering, English, History, Military and 
Naval Science up to 4 hours, Modern Language, Phi- 
losophy, Political Science, Psychology, and Sociology... .34 


Summary: 


Preparatory. COUTSES - 5 < j.:0cd% 40h peters Las ohne ee 54 
secondary .and. technical courses .....44.<,.» <:0s vane Eee 23 
Selected electives: and options, ..:3..\.....i.«~ = «bis.495)senaenenane 34 

Total chitin Sige WS Bice tat oe a 41 


63. ENGINEERING-FORESTRY (WOOD TECHNOLOGY) 
COMBINED CURRICULUM 


The College of Engineering and the School of Forestry and 
Conservation offer a combined curriculum to meet the needs of stu- 
dents who plan to enter one of the wood-using industries and who 
desire a broad engineering foundation for their work in wood 
technology. 

This program recognizes the fact that intelligent utilization of 
wood requires not only a thorough knowledge of its structure, prop- 
erties, and uses, but also of the machinery and processes involved in 
its manufacture and treatment. 
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The combined curriculum aims to turn out well-rounded profes- 
sional men with sufficient training in both engineering and wood 
technology to qualify them for effective service as technicians, execu- 
tives, or investigators in the lumber or other wood-using industries, 
or in some specific aspect of wood utilization, such as kiln drying, 
preservative treatment, or timber testing. 

The student in the combined course is registered in the College 
of Engineering for six or seven terms, on the completion of which, 
with a minimum average grade of 2.5, he is recommended for trans- 
fer to the School of Forestry and Conservation. On the satisfactory 
completion of the second term in that school the student will be 
recommended for the degree of Bachelor of Science in Engineering 
(Forestry-Wood Technology). 

On the satisfactory completion of his fourth term in the School 
of Forestry and Conservation, and the meeting of that school’s spe- 
cific requirements for graduation, he will be recommended for the 
degree of Master of Forestry (Wood Technology). 

The following schedule which is based on the nine-term program 
in mechanical engineering, has been approved by the two faculties 
as the general requirement for the first three years of the combined 
curriculum. Modifications or substitutions may be made subject to 
the approval of the committee in charge. 

Students who follow a program in some other branch of engi- 
neering—for example, civil engineering—will be permitted to take 
advantage of the combined curriculum, provided (@) that during 
their last three terms in the College of Engineering they make such 
substitutions in the regular program as may be approved by the 
head of the department concerned and by the committee in charge, 
and (6) that during their first or second term in the School of Fores- 
try and Conservation they take such supplementary courses in 
engineering as are similarly approved. For the definition of an hour 
of credit see section 33, and for the grading system see section 24. 


CURRICULUM IN ENGINEERING-FORESTRY 


a) Preparatory Courses Hours 
fHnelisn tf, 2-3, and 2 course from Group TO ye... 8 
English, junior-senior, a course from Group III .......... 2 
RL 9s PRS eS IN Wome peme S se  R geeks 16 
PEASE: of ON AEs Od Ale MIR rs Seg eR ED Soe ae ory Ae ae ar ae 10 
SEMCTIVISED Vay Leer es hehe Ah ee EU oa te ee ae he. ae 5 
PCA oe Sere ete RS ee a tlat te ee ee a ae ERIE ee rane 8 
Metal Proc. 1, gn ae Cee ee eee eS, ty, sot 6 
Metal Proc. 2 ‘and Ch. A Wet, -enoy Paar err een te, eae en 5 

4 ROTI Stan Paar Rt aes ME a CR Ma IN Liege en RS. A 60 


b) Secondary and Technical Courses 


BOLVEW INE MT. ATR ih 2:7 Rep anias tir deta ie we ent tied NESS ARR 2 
Pune or irl ¢. statics ee). its | PROS, see Se Pe aor: 3 
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Hours 

Eng. Mech. 2, Strength and Elasticity of Materials ...... 4 
Eng. Mech. 2a, Strength and Elasticity Laboratory ...... 1 
Eng: Mech;73,. Dynamics “:.. {aga h.< 17-5 «e345 3 
Eng. Mech. 4,: Fluid; Mechanics ;... ... 2. 7.44.20) 55 oe 3 
Elec. Eng. 2a, Electric Apparatus and Circuits .......... 4 
Mech. Eng. 1, Introduction to Mech. Eng. .............: 1 
Mech. Eng. 2, Elements of Machine Design ............ 3 
Mech. Eng.’3; Heat sHngines’ 274%... .3.) 77 ae a: 
Mech:Eng. 5; ‘Thermodynamics -. ....«/}:2) eee 3 
Mech: Eng. 7,° Laboratory 4 . 4; 222.0 ioe. ee 2 
Ch.-Met. Eng. 10, Utilization “of Fuels 7... 3-7 4 1 
Chemistry 63, Organic Chemistry .9...)2c2.61- 2 eee 4 
Economics 53,54 Genetal o.4-42424.2545 4.5 oe ee 6 
Botany 1, Elements: @fvs4 552) Jeis6 . dstect- oe ee 4 

Total. cist as bs. ie os Sec 48 

Summary: 

Preparatory ‘Cotrsés 2. 5 ff. 2 eee ee, 60 
Secondary and Technical Courses .©.40)>0. 7°... eee 48 

Total in Engineering << v..45.4-5--2 ae ee ee 108 


64. ENGINEERING-LAW COMBINED CURRICULUM 


The College of Engineering and the Law School of the Univer- 
sity offer a combined course to meet the needs of those members 
of the bar whose practice is in fields for which an engineering founda- — 
tion is desirable. 

Such fields include patent law, for which a knowledge of me- 
chanical and electrical devices and of processes is important, and law 
as affecting the operation and the business of public service, manu- 
facturing, and other corporations. 

There is, moreover, an increasing tendency for graduates in law 
to engage in the management of corporations. The combined course 
should therefore be of value to many also who are not actively 
engaged in the practice of law. 

The student in the combined course is registered in the College 
of Engineering for six or seven terms and then in the Law School for 
a like period. On the completion of the curriculum in the College 
of Engineering with a minimum average grade of 2.5, the student is 
recommended for transfer to the Law School. On the satisfactory 
completion of the second term of the law curriculum, the student will 
be recommended for the degree of Bachelor of Science in Engineer- 
ing (Law). 

The following schedule for the work in the College of Engineer- 
ing has been approved by the two faculties as the general require- 
ment for the Engineering-Law combined course. Modifications or 
substitutions in the purely engineering courses may be made, subject 
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to the permission of the committee in charge. For the definition of 
an hour of credit see section 33, and for the grading system see 
section 24. 


CURRICULUM IN ENGINEERING-LAW 


a) Preparatory Courses Hours 
Mateus els 2,.3,.and a course trom Group IL’, ws. ese ae, 8 
English, junior-senior, a course from Group III .......... 2 
SIs AB Co eS TT a ee ene PONENT Ra ety sy 16 
PU MeICse a5 YeeOli to Shee. dee OY REE Getty Alaa at, eos 10 
JOLT ELE S02 Bod Og tiles oe, Soda ae Ole gh Ce RRR SS e Mlre Lodhi cath 5 
0 Shae Fa La a has 92 6 a oP eA Ae), ee cee 8 
MVMetuler roca? and. Ch= Meth Eng. 2h .505 Uae acs ee 5 

BELA Meme cele Suk eS, cat aon. &, ae ahaa Nea Ee 54 

6) Secondary and Technical Courses 
UNA DGLEP ICE « Sas HER BP pero eeaen ie AN Deli a era rage fe Serene ae 0 ge OP Sho 2 
Be rem VLCC IIS E OLALICS 12a 8e ke) ca stePay ans wales wie ay dadicoine ea ate 3 
Pocmviccn 2. otrength and! Klasticity: <4. .2os' swat 4 

_ Eng. Mech. 2a, Strength and Elasticity Laboratory ...... 1 
ee eae Cte VIPAT C Surat! 5 Sucte, ecnt ca 6's <a0s Qaueneneee ee e 
EnesMechie4, Fhiid= Mechanics (vas) s 0s oo 28 egies 3 
Giving, 2.) Pheory of Structures® : O82 ihe ee GAR adhe 
Elec. Eng. 2a, Electric Apparatus and Circuits .......... 4 
Mech. Eng. 2, Elements of Machine Design ............. 3 
McCoy Fieiueneinese. oes ck. baie ele art. 4 
Mecie Ene rs, FUeMNOGYNAMICS ... se la kaa we Ge, ee 3 
Bconomics-55,°54;-General Economics . 2.266... 65600 5 owe 6 
Political Science 107, 108, American Government ......... 6 

ita re ee ere ene, tt cesta te Late bers CN oon 45 


c) Electives to be selected from the following group: 
Accounting, Astronomy, Chemistry, Economics, Technical 
Engineering, English, Geology, History, Mathematics, 
Modern Language, Physics, Political Science, Psy- 


SLO Ma cae see Ne gd ope Rakes Pasha th cic: se don bes Meslay 1 soos 12 
Summary : 

ren aralOL yi COUlSES iy 5. east ceo eCuEA citncle a (hens oan 54 

pecondary ands Lechnical Coursesy 70. Sis ee. ee 45 

SE IPE LEC EA LOCTYV ES oie a fen cesta i eens aS. herd Ue ds We 


Ata eltye eT CINCEYIN Geet htne Gere ies ne aia ae wut creme 111 


COLLEGE OF ENGINEERING 
SUMMARY OF STUDENTS 


1941-1942 
Ist 2d 3d 4th 

Year Year Year. Year Special Total 
Civiliaiee es. os Ae ee 34 20 its) 3 74 
Mechanicalvs oo. fee 173 103 140 416 
Electrical -s:,2. 28s se ae 56 45 41 1 143 
Chemical > Ans. 133 119 90 1 343 
Naval Arch. & Marine . 39 25 43 2 109 
Aeronautical <2: 140 115 101 356 
Geodesy & Surveying .. 2 2 
Engineering Mechanics . 5 1 6 
Mathematics .......... 3 12 15 
Physics #777024. Sheree S 4 14 1 WH) 
Mechanical & Industrial . 7 5 10 Bs 
Engineering-Law ...... 2 8 4 14 
‘Cransportation: 1747.07. 4 13 4 21 
Engr.-Business Admin. . 9 8 17 
Engineering-Forestry ... 2 1 3 
Metallurgical. =. 2.22... 17 oy 29 1 74 
General Special ........ 3 3 
Unclassified, Ist year ... 618 618 
Grande rotali eita ese 618 624 496 512 i3 2,263 
Counted +E wiceso1 3. a "ms 15 21 24 60 
Net Total in Engineering 618 609 475 488 13 2,203 
Undergraduates, College of Engineering .....:.............. 2,203 
Students in Engineering enrolled in Summer Session 1941 ..... 362 
Students in Engineering enrolled in Graduate School ......... 127 
Students enrolled in Engineering* Extension Courses ......... 139 
Net total number of students in Engineering ................ 2,549 


* Extension students have been grouped according to Schools and Colleges 
from which instructors offering courses have been drawn. This does not indicate 
enrollment of the Extension Service students in the Schools and Colleges. 


INDEX 


Absence: 
assembly, 17 
excuses for, 19 
leave of, 23 
Accrediting by Engineers’ Council for 


Professional Development, 7, 61, 
153 

Administrative officers, 5 

Admission, 


advanced credits, adjustment of, 13 
to advanced standing, 11 
on combined program, 12 
on credits from another college, 11 
deficiencies, 20 
as a graduate student, 13 
requirements, 10 
as a senior, 12 
as a special student, 13 
Advanced standing: 
adjustment of credits, 13 
admission to, 11 
Aeronautical engineering: 
courses offered, 65—68 
description of work, 61-62 
laboratories, 62 
program, 64-65 
requirements for 
63-64 
Albion College, 9. 12 
Algebra, 10, 122 
Assembly, the, 17 
absence from, 20 
Assistantships, 17 
Astronomy: 
courses offered, 69—71 
requirements for graduation, 28, 


136-37 


graduation, 28, 


Automobile engineering, 
Average grade, 21 


Bacteriology, 32 
Business administration: 
combined programs with, 8, 153 
courses in, 33 
requirements for graduation, 28, 
153—54 


Calculus, 123 
Calendar, 4 
Camp Davis, 87 
Chemical engineering: 
combined with business administra- 
tion, 153 
courses in, 80—85 
description of work, 71—73 
graduate work, 72 
laboratories, 73 
program, 75—76 
program, industrial, 80 
requirements for graduation, 28, 74 
summer employment, 73 
Chemistry: — 
courses offered, 34-36 


Civil engineering: 
combined with business administra- 
tion, 154 
courses offered, 98—104 
description of work, 85—87 
electives, major, 86 
graduate work, 86 
laboratories, 87 
program, 90—91 
requirements for graduation, 28, 
88—89 
Classification, 19 
Class standing, 12, 20 
Clubs, see Organizations and Societies 
Combined curricula: 
in engineering and business adminis- 
tration, 8, 153 
in engineering and forestry, 8, i154 
in engineering and law, 8, 156 
Combined programs with other insti- 
tutions, 9, 12 
Commencement, date of, 4 
Committees, 5, 6 
Communication laboratories, 105 


Co-operative course: electrical engi- 
neering and industry, 109 

Courses: 

in nonprofessional departments, 
31-60 


in professional departments, 61—157 
Credit for advanced standing, 11—13 
Credit hour, 28 
Curricula in professional departments, 

aeronautical engineering 63—64 

astronomy, 69 

chemical engineering, 74 

chemical and _ industrial 

ing, 80 
civil engineering, 88—89 
combined with business administra- 
tion, 153—54 

combined with forestry, 154—56 
Curricula (continued) 

combined with law, 157 

electrical engineering, 107-108 

engineering mechanics, 116 

marine engineering, 140—42 

mathematics, 121—22 

mechanical engineering, 127—28 

mechanical and industrial engineer- 

ing, 130—31 
metallurgical engineering, 76—77 
metallurgical and industrial engi- 
neering, 80 

municipal, 95—96 

naval architecture, 140—42 

physics, 148—49 

transportation engineering, 91—92 


engineer- 


Deficiencies, removal of, 20 
Degrees conferred, 27 
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Departments of instruction: 
nonprofessional, 31—60 
professional, 61—157 

Dismissal, honorable, 23 

Donovan scholarship, 25—26 

Drawing: 
description of work, 44 
mechanism and engineering, 

Dynamics, 117 

Dynamo laboratory, 105 


44—45 


Economics, 36-38 
Election of studies, rules governing, 19 
Electives: 
group system of, 61 
nontechnical, 28—29 
Electrical communication, 105 
Electrical engineering: 
combined with business administra- 
tion, 154 
co-operative course with industry, 109 
courses offered, 110—15 
description of work, 105—107 
elective work, 106 
program, 108—109 
laboratories, 105 
requirements for 
107—108 
Electrical power engineering, 105 
Employment of students, 17 
Engineering camp, 87 
Engineering Council, 23 
Engineering-law curriculum, 8, 156 
Engineering mechanics: 
courses offered, 117—20 
description of work, 115—16 
laboratory, 115 
requirements for graduation, 28, 116 
Engineering research, 59 
Engineers’ Council for Professional De- 
velopment accredited curricula, 7, 
Cleat 53 
English: . 
courses offered, 39—41 
facilities, 39 
for foreign students, 9 
general requirements, 38 
library, 39 
Enrollment, 158 
Entrance, see Admission 
Examinations, 20 
rules governing, 21 
term, 4 
Excuses for absence, 19-20 
Executive Committee, 5 
Expenses, 16 
Experimental tank, 140 


graduation, 28, 


Faculty, 5 

Fees, 14-17 
Fellowships, 17, 25 
First-year studies 
Foreign students, 9 


in engineering, 31 


ENGINEERING 


Forestry and conservation: 
combined program with, 8, 154 
courses in, 41—43 
requirements for 

155—56 

Foundry laboratory, 46 

French: 
courses offered, 54 
description of work, 53 
nontechnical electives, 29 

Freshman program, 31 


graduation, 28, 


Gemmell memorial scholarship, 26 
Geodesy and surveying: 
Camp Davis, 87 
courses offered, 97—98 
description of work, 85 
Geology, 43 
German: 
courses offered, 54 
description of work, 53 
nontechnical electives, 29 
Grade average, 21 
Graduate work, 13, 27, 72, 86, 105, 
126, 140 
Graduation requirements, 28 
Group electives, 61 


Heating, ventilating, and refrigerating 
engineering, 135, 136 

Highway engineering, 87, 102, 103, 
104 


Highway laboratories, 87 
Historical information, 7 

Holidays, 4 

Honorable dismissal, 23 

Honor system, 18 

Hour of credit, 28 

Hunt scholarship, 26 

Hydraulic engineering, 86, 89, 190 


Illumination engineering, 111 
Incomplete, 21 
Industrial engineering: 
five-year programs in, 109 
Infantry, 49 
Instruction, departments of: 
nonprofessional, 31—60 
professional, 61—157 
Instrument shop, 46 
Internal combustion engineering, 134 


Kalamazoo College, 9, 12 


Laboratories: 
aeronautical engineering, 62 
automotive, 127 
chemical engineering, 73 - 
civil engineering, 137 
electrical engineering, 105 
foundry, 46 
highway, 87 
instrument shop, 46 
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machine tool, 45 
mechanical engineering, 127 
metallurgical, 73 
metal processing, 45—46 
mineralogical, 52 
naval tank, 140 
physical testing, 115 
physics, 147 
Laboratory fees, 15 
Late registration, 15 
Law and engineering: 
combined program with, 8, 156 
requirements for graduation, 28, 157 
Leave of absence, 23 
Libraries: 
English, 39 
transportation, 87 
Loan funds, 27 


Machine tool laboratory, 45 
Mandlebaum scholarship, 26 
Marine engineering: 
courses offered, 145—47 
description of work, 139-40 
group options, 141—42 
laboratory, 140 
program, 142—45 
requirements for 
140—42 
Marking system, 21 
Mathematics, courses in, 122—26 
description of work, 120 
requirements for graduation, 28, 
121-22 
Mechanical engineering: 
combined with business administra- 
tion, 154 
courses offered, 132—39 
description of work, 126 
laboratories, 127 
program, 129-30 
program, industrial, 131—32 
requirements for graduation, 28, 


graduation, 28, 


127-28, 130-31 
Mechanism and engineering drawing, 
44-45 


Mentor system, 17 
Metallurgical engineering: 
combined with business aduvinistra- 
tion, 154 
courses in, 80—85 
graduate work, 72 
laboratories, 73 
program, 78—79 
program, industrial, 80 
requirements for graduation, 28, 
76-77 
Metal processing: 
courses offered, 46—48 
description of work, 45—46 
laboratories, 45—46 
Metal working and treating laboratory, 
46 


Michigan Technic, 23 


Military engineering, 50 
Military science and tactics, 49—52 
for first-year students, 31 
Mineralogical laboratory, 52 
Mineralogy and petrography, 52 
Modern languages: 
courses offered, 53—56 
description of work, 53 
Modern languages and nontechnical 
electives, 29, 53 
Municipal engineering, 86, 89, i101 


Naval architecture: 
courses offered, 145—47 
description of work, 139—40 
group options, 141—42 
laboratory, 140 
program, 142—45 
requirements for graduation, 28, 
140—42 
Naval science and tactics, 56—59 
for first-year students, 31 
Naval tank, 140 
Navigation, 59 
Nonprofessional departments, 
Nontechnical electives, 29 


31-60 


Occupational information, 17 
Officers, administrative, 5 
Ordnance, 49 

Organizations, 23-24 


Part-time fees, 14 
Petrography and mineralogy, 52 
Phi Eta Sigma, 24 
Phi Kappa Phi, 24 
Photography, 98 
Photometric laboratory, 105 
Physical testing laboratory, 115 
Physical training for first-year and 
transfer students, 11, 31 
Physics: 
courses offered, 149—52 
description of work, 147 
laboratory, 147 
requirements for graduation, 28, 
148—49 
Placement, 17 
Prizes, 25 
Probation, 22 
Programs of study, see Curricula 
Public health engineering, 86 


Railway engineering, 89, 92, 103 

Refrigerating engineering, 135 

Refunding of fees, 16 

Registration dates, 4 

late, 15 

Requirements for admission, 
mission 

Requirements for graduation, 28 

Research, Department of Engineering, 
59 

Reserve officers, 49, 56 


see Ad- 
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R.O.T.C., see Military Science and 
Naval Science 
Residence requirement, 28 
Rules: 
governing election of studies, 19 
relating to examinations and entrance 
deficiences, 20 
governing grades and scholarship, 
21-22 


Sanitary engineering, 86, 89, 102 
Scholarship, unsatisfactory, 22 
Scholarships, 17, 25 
Self-supporting students, 17 
Sheehan scholarship, 26 
Shop practice, see Metal 
Sigma Rho Tau, 24 
Sigma Xi, 24 
Signal corps, 50 
Smith fund, 27 
Societies, 23 
Spanish: 
courses offered, 55—56 
description of work, 53 
Special students, 13 
Standing committee, 5 
Steam power engineering, 134 
Structural engineering, 86, 89, 98 
Student branch: 


processing 


A.S.C.E., 23 
A.S.M.E., 23 
A.I.E.E., 24 
A.I.Ch.E., 24 


Student employment, 17 
Students enrolled, 158 
Stump Speakers Society, 24 
Summary of students, 158 


Summer camps: 
surveying, 87 
Summer cruise, 57 
Summer Session courses: 
(listed under the various depart- 
ments) 
Surveying: 
Camp Davis, 87 
courses offered, 97--98 
description of work, 85 


Tank, experimental, 140 

Tau Beta Pi, 24 

Technic, Michigan, 23 

Term fees, 14 

Transportation club, 24 

Transportation engineering, 86, 89, 
91-94 

Trigonometry, 10, 31, 122 

Tuition, 14 


Units for admission, 10 
University of Michigan, 7 
Unsatisfactory scholarship, 22 
Upperclassmen, 20 


Vacations, 4 
Ventilating engineering, 135, 136 


Warned, 22 

Water analysis, 32 

Western Michigan College of Educa- 
tion, 9, 12 

Withdrawal from the colleges, 23 

Women students, 18 

Work for students, 17 
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PART V 
Medical School 
1942-1943 
1943-1944 
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